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In This issue 


TUBES FOR RELIABILITY. At the beginning of the Armed 
Forces electron tube reliability program, the word “re- 
liability” meant many things to many people. Certainly, 
to be reliable a tube should work when it is needed. But 
that is so general that it is meaningless. After much 
cogitation and some help from the field of statistics, 
a precise meaning has evolved. Not only is it precise, 
but it may be expressed in mathematical terms. That’s 
real progress. 

The tubes coming from this program are a new breed 
of cats. They may look the same, but that’s all. Industrial 
control engineers may profit from them as much as mili- 
tary equipment designers. These new tubes may open the 
door to applications where tubes can function better than 
other devices except that previously they might have 
lacked the required degree of reliability for the particular 
applications. Get up to date on electron tubes beginning 
on page 92. 


MAGNETIC-AMPLIFIER REGULATORS. When you see a 
pair of nylon stockings, do you think of magnetic am- 
plifiers? Probably not, and yet there is a logical connec- 
tion. In this article, the author details the application of 
an adjustable-speed drive to a full-fashioned hosiery knit- 
ting machine. The problem here was to regulate machine 
speeds during one of the most severe duty cycles we've 
ever heard about. In two 4-min intervals, the drive is 
partially accelerated and decelerated 131 times. This rapid 
speed shifting is achieved through a magnetic-amplifier 
regulator. In addition to the stocking job, three other 
equally interesting circuits are described. Page 100. 


ROLL YOUR OWN. As a result of the seemingly insati- 
able appetite of designers for precision magnetic core 
materials, many component manufacturers have installed 
their own processing equipment for finishing operations. 
Two-high/four-high mills capable of rolling 14-mil strip. 
slitting lines that can produce burr-free strip for wound 
cores to accurate widths and leveling machinery are now 
available for in-plant production. Information on the 
latest techniques can be found on page 106. 


HIGH-POTENTIAL TESTS. Assuring the user that the 
product is electrically safe is an obligation of every manu- 
facturer of an electrical or an electrically operated device. 
appliance or equipment. This means that there should be 
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adequate insulation and spacings provided to sustain 
normal voltages and transients that crop up in the most 
unexpected places. The “hi-pot” test serves this purpose 
in spotting faults in components, in design prototypes and 
in the finished product on the final assembly line or bench. 
It sounds simple but to make a test that means something 
and doesn’t wreck the equipment, involves a pretty broad 
understanding of what is going on. Before attempting 
to build your own test setup, better learn some of the 
pitfalls from John Keefe and what commercial sets are 
able to do quite effectively. As to safe leakage current, 
that is a question beyond the scope of the article beginning 
on page 112, because there are no recognized standards. 


DESK-SIZE COMPUTER. Room-size computers that use 
tens of thousands of tubes and cost hundreds of thousands 
of dollars have gotten the play in the technical and general 
press in recent years, but these equipments have been 
available to engineers and scientists only on a (rather 
high) rental basis. Complex problems that take days to 
set up and hours to solve usually are brought to them for 
solution. A number of small size analog computers have 
been in use in engineering departments and have saved 
time where the rotary type mechanical calculator proved 
too slow. A vacuum seemed to exist for a digital type 
machine that would not have the full range or data storage 
capacity of the big computers but would sell for a price 
that would justify more general use. The compromises 
reached to attain this end are told by James L. Rogers 
in describing the development of the Burroughs E101 
Desk-Size Digital Computer (page 121). 


CONTINUOUS-FLOW. The highly-refined test proce- 
dures that permit non-stop checking of motors right on 
the conveyor line are described in this feature. Although 
not mentioned in the article, the O. A. Sutton Corp. credits 
the inspection personnel (mostly women) as well as the 
techniques themselves for the success of the new opera- 
tion. Described as “very adaptable people.” the inspectors 
are said to do an efficient job. Thinking that very adapt- 
able people would be useful to have almost anywhere, 
we studied the few we could see in the illustrations in an 
attempt to find distinguishing marks. We thought we had 
found some, until we were informed that very adaptable 
people are really very ordinary people (on the outside) 
and it takes a mechanical aptitude test to uncover one. 
Page 126. 
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HIGH, WIDE AND HANDSOME, That eood-looking 
electron tube swinging across this month’s cover is sym- 
bolic of how the new reliable tubes can dominate expand- 
ing frontiers of applications (see lead article). From flying 
radar to computers and huge industrial machines, such 
tubes can effectively accept the challenge of electronic 
system reliability. 

Credits for cover photographs: Champlain Company. 
Inc., for the high-speed rotogravure press featuring elec- 
tronic control; Minneapolis-Honeywell Regulator for the 
“man-size” analog computer (2 ft x 11% ft x 5 ft high) ; 
Naval Research Laboratory for the R5D aircraft instru- 
mented as an airborne radar and wave propagation 
laboratory. Tube illustration is a staff job 
Tung-Sol Electric. Inc. 

And while we're on staff credits, add one for Floyd 
Wade (Editorial Production) who is responsible for the 
basic concept and execution of our new series of covers. 
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GUIDED MISSILES. How dry is “dry”? Is it just plain 
dry; very dry: very, very dry; or straight gin? Martini 
makers—functioning as they do in an industry without 
Standards—may ask these questions vainly. No one really 
knows. But when an engineer asks, “How dry?.” Stand- 
ards must answer him. We're talking. believe it or not. 
about dry circuits and the Oklahoma A. & M. relay 
symposium (briefed on page 129). When someone casu- 
ally mentioned dry circuits. one of the audience timidly 
asked what they were. Temerity turned to triumph be- 
cause he quickly learned that no one else knew either. 
At this point, the Standards man tried to sneak out the 
door, but we caught him and told him to find out exactly 
how may millies and micros qualify a circuit as dry. 
Which he will and which is why engineers are different 
from bartenders. 
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SYNONYM FOR SUBMINIATURIZATION. Last month's 
detailed review of epoxy embedment resins (“The Epoxy 
Resin System for Embedded Circuits and Components,” 
page 74) included several “how-to-do-it” case histories. 
The one contributed by Doelcam’s Herbert E. Blanke to 
this issue (see page 140) is a welcome added starter 
because of its frank and meticulous analysis of problems 
and solutions incurred in embedment of an airborne 
amplifier demodulator. You'll find the solutions applicable 
to many equipments where severe requirements of com- 
pactness, ruggedness and heat dissipation may be en- 
countered. And while resin embedment “is no panacea” 
for all miniaturization problems, “the full extent of sub- 
miniaturization techniques,” says the author, “is practi- 
cally synonymous with cast-resin embedment techniques.” 


SVELTE SWITCHES. Your switches can be lithe and 
lissome under temperatures dipping to a frigid —120 F 
if properly sealed with silicone rubber boots, diaphragms, 
or other protective parts, including complete encapsula- 
tion. ... Dow Corning’s engineers have performed a labor 
of love in uncovering some elegant examples of such 
switch designs. You can garner some useful application 
ideas from their report on page 144. 


ATTACHMENT OF ELECTRICAL CONTACTS. Following 
up on our April article on “Electrical Contact Materials,” 
this month we’d like to discuss attachment methods and 
show how a large facility such as the Metals Joining 
Laboratory of Westinghouse goes about determining the 
best heating method for attaching contacts. 

Selection of the right brazing or welding technique for 
a particular application requires consideration of numer- 
ous factors such as the recommended temperature limits 
beyond which the contact cannot be heated, the brazing 
material, the application of the contact device and desired 
strength of the joint. To find out how the Metals Joining 
Laboratory goes about selecting the best attachment meth- 
od see page 148. 


MINIATURE . . . SUBMINIATURE .. . MIDGET... .? 
With small parts getting smaller all the time, harassed 
editors spend hours poking through the dictionary for 
new synonyms to describe the dwindling size of miniatur- 
ized components. Words failing, they turn to illustrations. 
This month’s “New Components and Materials” depart- 
ment is rich in a wide assortment of pencil points, paper 
clips, thumbs and similar “yardsticks.” Actually, nothing 
could point out more effectively the rapid advances en- 
gineering is making .. . so rapid that a new vocabulary 
must be created. 

































































Research 
Horizons 


Foliated-Glass 
Dielectric Paper 


Those imaginative scientists at the 
Naval Research Laboratory have been 
responsible for a great deal of the 
basic work in the development of spe- 
cialty electrical insulating papers, such 
as glass-fiber paper, mica paper and 
ceramic-fiber paper. Now they’ve come 
up with a paper made from flaked or 
foliated glass. As produced experimen- 
tally at NRL, this paper has a dielec- 
tric constant, when unimpregnated, 20 
to 25 per cent greater than that of 


paper prepared from mica. From a 


gemenes 
qyeerare 


logistics standpoint, it utilizes domestic 
materials. As a rough guess, the NRL 
people think the cost of this paper 
will be cheaper than that made from 
mica. 

NRL is only interested in laboratory 
development: commercial development 
would have to come from industry. 


Nomenclature for 

Casting Resins 

With the growing literature on cast- 
resin applications (for example see the 
article on page 140 of this issue, and 


Model for automatic component assembly system 


Exhibited at the recent IRE show, this is a working scale model of the system being 
built for the Signal Corps by the General Electric Electronics Division. Programming 
will be by means of punched cards. Quick changeover from one type of equipment to 


another will be featured. Showing justifiable pride in the model are 


(left) M. R. 


Johnson, manager of engineering, G-E Light Military Electronic Equipment Department, 


Utica, N. Y., and 


A. W. Rogers, chief of the Components and Materials Branch. 


Components Division, Signal Corps Engineering Laboratories, Fort Monmouth, N. J. 
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the lead article in the last issue) there 
is also a growing confusion in the use 
of such terms as embedment, encapsu 
lation, potting and impregnation. The 
following definitions are suggested: 
Casting Resins: A generic term for 
all resins used for the purposes of em 
bedment, 
impregnation of circuit subunits and 


encapsulation, potting and 
components. 

Embedment: A component part o1 
circuit subunit completely cast within 
a block of resin. Only a temporary 
mold is used, discarded after casting 
and cure have been accomplished. 

Encapsulation: Casting resin applied 
by means of dip-coating or other sur- 
face application method followed by 
cure. The cured resin follows the con- 
figuration of the part. 

Potting: Embedment where the mold 
in the form of a can or other containe! 
remains as an integral part of the unit. 

Impregnation: Applies to use of cast- 
ing resins for coil windings and similar 
purposes. Process of impregnation may 
be integrated with that of embedment 
or encapsulation. Examples: Impreg- 
nation and encapsulation of transform- 
ers: impregnation and sealing of capac- 
itors. 


Man and 
Automation 


Despite a considerable amount of sober- 
ing up, there is still a heady segment 
of engineering thinking that is slap- 
happy with the denial of all human 
participation in automatic systems. 
The decision to be made by a de- 
signer of an automatic system howeve! 
is not to be based on an intransigent 
“man or automation,” but rather on a 
perceptive “man and automation.” The 
basic decision should allow for the 
inclusion of the human operator and 
his functions—decision-making or other 
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protect against all four. . . and light and loss of electricity as well. We’re specialists in laminating, slitting, 
plasticoating and printing flexible materials for everything from potato bags that double as supermarket 
salesmen to super-thin insulating tapes of astounding dielectric strength. If you need lightweight industrial 


The ancients spoke of four ‘‘elements” ... earth, water, fire and air. Dobeckmun creates materials that 
materials that will do heavy duty, call on Dobeckmun. If we don’t have what you want, we'll create it. 


eckmun Company, Cleveland 1, Ohio - Berkeley 10, California 


Laminating . . . Plastic coating . . . Slitting . . . Printing of flexible papers, foils, films and cloth 
Write today for complete catalog and samples to P. O. Box 6417, Cleveland 
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RESEARCH HORIZONS 


AS RANE ARR ESE 


—wherever the optimum results justify 
this arrangement. 

We have to establish first what we 
want a system to do. Then we design 
our system accordingly. ... And don’t 
forget the element of economy. A 
human operator over a period of years 
can be much cheaper and much more 
flexible to changeover than a complex 
piece of automatic machinery. 


Synthesis 
Hath Charms? 


What with one thing or another we've 
been late in getting to General David 
Sarnoff’s Electronic Music Synthesizer. 
Take it from RCA engineers, it is pos- 
sible (by means of a series of electronic 
circuits) to produce 
fundamental 


“a tone with any 
frequency within the 
audio-frequency range, with any over- 
tone structure, and with any growth, 
duration or characteristics.” 
Vibrato, changes in tone intensity, por- 
tamento or glide, a deviation, all can 
be introduced with facility. A punched 
paper tape functions as the informa- 
tion source and controls all the neces- 
sary electronic operations. 
Applications? Well, they may range 
from solid contributions to the study 
of acoustics and musicology to the 
macabre use of this device in psycho- 
logical warfare. But we just can’t cot- 
ton up to the General’s bright promise 
that engineers can become interpreters 


decay 


of music just by keying a musical score 
through this machine. 

One man’s Mozart, we suppose, can 
be another man’s Synthesizer. 
We'll take our Mozart unsynthesized. 
thanks just the same. 


Don’t Underestimate 
Mass-Produced Components! 


Specialized high-priced components that 
incorporate many design refinements 
have a natural appeal to the engineer- 
ing mind. But it is wise to keep in 
mind that statistical operational data 
on such components are frequently 
limited. Primarily this is owing to the 
fact that production quantities are 
small and engineering time has to be 
limited to keep costs within reasonable 
bounds. As phrased by George Bruck. 
Radiation, Inc., in RETMA’s “Elec- 
tronic Applications Reliability Review, 
Issue No. 2,” the use of specialized 
components in many instances is rather 
due “to their technical appeal than to 
operational behavior.” 

Manufacturers of mass-produced 
components, Mr. Bruck points out, con- 
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tinuously apply considerable engineer- 
ing time to their components so as to 
keep them competitive. Mass-produced 
techniques necessarily call for and can 
afford rigid quality controls. He does 
not advocate that mass-produced com- 
ponents be used exclusively but does 
recommend casting an appreciative eye 
on the statistical data available with 
such components. Probable life ex- 
pectancy and therefore reliability can 
be predicted on the basis of such data. 

These comments have been repro- 
duced in the recently issued “NEL 
Reliability Handbook,” pub- 
lished by the Reliability and Standards 
Branch, U. S. Navy Electronics Labors- 
tory, San Diego, Calif. 


Design 


Diode as 
Amplifier 


With transistors replacing tubes, a re- 
placement for the transistor thus be- 
comes a novelty. This is the “diamp” 
(contraction for diode amplifier) de- 
veloped at the National Bureau of 
Standards for use in its high-speed 
computer SEAC, 

Essentially, the diamp is a germa- 
nium or silicon diode so employed that 
previously unused amplifying charac- 
teristics can be utilized. In certain ap- 
plications it is believed to be both 
faster in operation and more econom- 
ical than the transistor. As with tran- 
sistors the diamp is generally indicated 
in the design of compact, rugged high- 
frequency 


amplifiers for pulse-type 


circuits. 


Over-the-Horizon 
UHF Transmission 


Techniques applied to our continental 
defense system have been extended to 
provide “over-the-horizon” uhf_ trans- 
mission of television and multichannel 
telephone signals. The development is 
the result of joint research by the 
Bell Telephone Laboratories and Mas- 
sachusetts Institute of Technology. 
Transmission has been accomplished 
for distances as far as 200 miles with- 
out relay stations. 

This development apparently refutes 
the previous theory that such trans- 
mission requires microwave towers 
placed at “line-of-sight” points on the 
horizon approximately 30 miles apart. 
Basis of the new development was dis- 
covery by the BTL and MIT scientists 
that actually many of the transmitted 
waves overshot the relay towers and 
reached more distant points with “re- 
markable consistency.” 

The new system utilizes 10-kw trans- 
mitters and 60-ft diam antenna—ap- 
proximately 20,000 times the power 
and 30 times the antenna area em- 
ployed in existing transcontinental 
microwave systems. The lower frequen- 


cies in the uhf spectrum are used to 
obtain the necessary degree of reliabil 
ity. No replacement of the line-of-sight 
relay systems is foreseen, however 
Over-the-horizon transmission is ex 
pected to supplement the existing sys 
tems, 


The Social Responsibility 
of Design Once More 


\ few months ago (“The Prime Com 
ponent of Design,” page 6, January 
issue) we wrote about the social re 
sponsibility of design engineering. In 
the February 1955 issue of Educational 
Focus the same thought is stated from 
a far more authoritative source. In 
his article, “Tomorrow’s Engineer.” 
Dean John R. Dunning. Columbia 
School of Engineering. declares that 
when the engineer produces new prod 
ucts, he must do so “with a careful eye 
upon the social and economic implica 
tion of what he creates.” 


The Midas Touch 
in Appliances 


There’s more gold, gilt and silver in 
1955 refrigerator and freezer lines than 
you can shake a stick at. Although 
don’t ask us why we should go around 
shaking sticks at these appliances. One 
company’s upright freezers boast  in- 
teriors “in gold and seatone” and ex- 
teriors “accentuated with handles pat 
terned after the design treatment found 
in the finest sterling silver.” 

What. not even one tiny, tiny diamond 
in the handles? 


Capsule Notes on 
Research Reports 


1 164-page report, “A Machine Sys 
tem for Accepting, Storing, and Search 
ing Engineering Data on Electroni 
(PB111548) is available 
at $4.25 per copy from Office of Tech 
nical Services, Commerce Department. 
Washington 25, D. C. 
scribes a punched-card system said to 


Components.” 


The report de- 


reduce greatly the engineering time and 
costs required to select proper com- 
ponents for electronic equipment. It is 
the result of a Battelle Memorial In- 
stitute research project under an Ait 
Force contract. 

{nother Office of Technical Services 
bulletin, a 14-page_ report. No. 
PB111530. details the magnetic, phys- 
ical and other properties, as well as 
possible applications of Thermenol, a 
new nonstrategic aluminum-iron base 
alloy for high-temperature service. Cost 
is 50¢ per copy. Thermenol is a de- 
velopment of the U. S. Naval Ordnance 
Laboratory. 


—A.E.J. 
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The Research was done, the Alloys were 


HORSE HEAD SPECIAL ( uniform dueity) ZINC 





WHY ZINC RATES FIRST IN DIE CASTING e 


In designing the new reel-type “Power Drive” 
mower, Clemson Bros., Inc. has employed ZINC 
die cast components wherever possible—with full 
assurance of their durability. Behind this decision 
lies over 15 years of outstanding performance of 
ZINC die castings in Clemson’s well-known hand 
mower. And the use of this metal and method of 
production not only insures efficient, dependable 
service, but provides smooth surfaces for a 
finished appearance that could 
not be matched at comparable 
cost by any other means of 
manufacture. 

The impact strength of ZINC 
die castings exceeds that of the 


other commonly used die cast- ae = 
ual he 


ing alloys. And this ability to 
withstand sudden shock is only 
one of the strength characteris- 















< The castings pictured at the 
left can be identified readily 
on the finished mower, while 
those in the group below are 
hidden in the assembly. A 
total of 32 ZINC die castings 
are used in the machine itself 
and two more on the handle. 


Voughuest.- as proved by CLEAASON 


tics which account for the preference for ZINC. 
Outstanding in tensile and compressive strength, 
as well as in ductility and hardness, ZINC die 
castings get the call where toughness is an impor- 
tant consideration. 

High strength is just one of the many reasons 
why ZINC rates first in die casting. We suggest 
that you watch these pages in the months ahead 
for other examples of ZINC die casting advan- 
tages in product design. In the mean- 
time, send for our new brochure and 


a 
se® ; s 
got contact any commercial die caster for 
~~ assistance in solving your particular 
oP ; 
‘a production problems. 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


developed, and most Die Castings are based on 
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PHELPS DODGE round, square and rectangular Formvar magnet 

wires are the result of the finest engineering and research. They 

offer better space factors, outstanding forming and winding 

properties, excellent abrasion and solvent resistance. When used in 

the proper design, Phelps Dodge Formvars permit quality improvements 


in the insulation system that result in reduction of over-all costs. 


Any time magnet wire is your problem, consult Phelps Dodge for the quickest, easiest answer! 


lailinp ((uality—fuom Mine lo Markie! _ 
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DOOGE FORMVAR HAS BECOME 


YARDSTICK FOR 
WIRE QUALITY! 








Leader in Application Engineering 


Pioneered Development of Square and 


Rectangular Formvar 
Quality Controlled for Maximum Performance 


Experience Over Complete Range 


its 


INCA MANUFACTURING DIVISION 


FORT WAYNE, INDIANA 











Contacts BALANCED to Their Job 


Cost Less... 
Perform Better 


Batancea design pays dividends in the electrical con- 
tacts you use in your product. Under-designing of 
contacts can detract from the performance of your 
product and lead to troublesome, costly maintenance. 
Over-designing makes your contacts cost too much for 
the job they must do... and subtracts from your profits. 


To engineer contacts to the specific requirements of 
your application, important environmental factors must 
be precisely weighed. Current and voltage to be inter- 
rupted...nature of the load cireuit ... anticipated 
life . . . number and frequency of make-and-break cycles 
-.. contact pressure and gap... ambient temperature 


and atmosphere . . . all demand careful consideration. 


To be sure of getting contacts that meet all these require- 
ments... at a cost that matches your application... 
bring your contact problems to Mallory. During more 


Serving Industry with These Products: 
Electromechanical — Resistors « Switches ¢ Television Tuners ¢ Vibrators 
Electrochemical — Capacitors ¢ Rectifiers ¢ Mercury Batteries 


Metallurgical — Contacts ¢ Special Metals and Ceramics e Welding Materials 


than thirty years of working with leading manufac- 
turers of varied types of equipment, Mallory has 
developed not only an unequalled line of contact mate- 
rials, but also a broad background of experience in 


contact design. 


Our engineers will be glad to investigate your problem 
...to recommend the most effective Mallory contact 
material. Perhaps one of the many Mallory standard 
designs will meet your requirements. If not. Mallory 
engineers are well qualified to develop a special contact 
for your purpose. You can probably make additional 
savings. too, by having Mallory fabricate complete 
contact assemblies in our integrated manufacturing 
department. 


Write today for a consultation with a Mallory engineer, 
and for a copy of our latest Contact Catalog. 


Expect more...Get more from 


j 
ie P.R. MALLORY & CO. inc 
yy Be oa PPE « ae $ : 


wale 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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MINIATURIZED 
TRANSFORMER 
COMPONENTS 


Items below and 650 others in our catalog A. 


HERMETIC SUB-MINIATURE a 
AUDIO UNITS COMPACT 


‘ HERMETIC 
These are the smallest hermetic audios made. neineds wonin 
Dimensions . . . 1/2x 11/16 x 29/32. . . Weight.8 oz. 2 u PUTER 


TYPICAL ITEMS 


UTC standardized filters are for 
MIL Pri.imp. Sec.imp. DC in Response Max. level é ‘ 
” Application Type Ohms Ohms PriMA +2db(Cyc.) dom low pass, high pass; and band 
H-30 Input to grid Ce yn Ne ee eres een ene pass application in both inter- 
H-31 Single plate to single TFIAI5YY 10,000 90,000 0 300-10,000 +13 ‘ ‘ 

grid, 3:1 nes stage and line impedance de- 
W-32 Single plate to line TFIAI3YY _10,000* 200 3 300-10,000 +13__ ; : 
133 Single plate to low TF1A13YY 30,000 50 1 300-10,000 +15 signs. Thirty four stock values, 
Sete plat to | TF1A13YY 100,000 60 5 300-10,000 +6 Gprs te 6G Gage: 24/28 

H-34 Single plate to low y A -10, : 
impedance 1-11/16 x 1-5/8—2-1/2 high 
~W35 ‘Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. : 
36 Transistor interstage _ TFIAISYY 25,000 1,000.5  _ 300-10,000 +10 . . » Weight 6-9 oz. 




















E *Can be used with higher source impedances, with corresponding reduction in frequency range and current 
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SUB-SUBOUNCER 
| > MINIATURE | -| AUDIO UNITS 
_HI-Q TOROIDS © - UTC Subouncer and sub- 


: subouncer units provide ex- 
MQE units provide high Q, excellent stability and 


. ceptional efficiency and frequency range in miniature 
minimum hum pickup in a case only. 1/2 x CT Seer size. Constructional details assure maximum ;elia- 


a 1 ee bility. SSO units are 7/16 x 3/4 x 43/64. . . Weight 
1-1/16 x 17/32 . . . weight 1.5 oz. See 1/50 tb 


MA D.C. 
TT LL Le. Lo Application ev Pri. Imp. Pa Sec. Imp. Pri. Res. Sec. Res. 
aR ea ee *SSO-1 Input U. 200 0 250,000 13.5 3700 
Aff tN tt $$0-2 interstage /3:1 U. 10,000 0-.25 90,000 750 3250 
Tt tt Le wr 2 *§S$0-3 Plate to Line UU. ——-:10,000 3 200 2600 35 
| | eed | 25,000 1.5 500 
ee Pee ed eee $S0-4 Output 20 V.U. _ 30,000 1.0 50 2875 4.6 
| $SO0-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. 
o $SO0-6 Output +20V.U. 100,000 5 60 4700 3.3 
*$S0-7 =‘ Transistor +10 V.U. 20,000 & 850 
interstage 30,000 S&S 


* Impedance ratio is fixed, 1250:1 for SSO-1,1:50 for SSO-3. 
Any impedance between the values shown may be employed. 


Th ae ee) 


FREQANCY-CYELES PER SECOND 





OUNCER (WIDE RANGE) , 
AUDIO UNITS ila HERMETIC 


Standard for the industry for 15 yrs., these VARIABLE 


units provide 30-20,000 cycle response in a INDUCTORS 
case 7/8 dia. x 1-3/16 high. Weight 1 oz. These inductors pro- 


TYPICAL ITEMS ____ Vide high Q from 50 - 10,000 
iin cycles with exceptional stability. Wide in- 
j No. Application - Pri. Imp Sec. Imp ductance rote oe * - in 

01 “Mike, pickup or line to 50, 200/250, 50,000 compact case x 1-1/8 x 1 ee 
1 grid 500/600 Weight 2 oz. 
Single plate to 1 grid 15,000 60,000 TYPICAL ITEMS 
Single pl i 
oe : plate to 2 grids, 15,000 95,000 TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma 
0 Single plate to line, D.C. 15,000 50, 200/250, 500/600 wvc-4 002.006 0210 a 006 02 __100_ 
é ri. - 
5°10 Push pull plates to line 30,000 ohms 50, 200/250, 500/600 
plate to plate 


0-12 Mixing and matching 50, 200/250 50, 200/250, 500/600 
013 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms 





LET US MINIATURIZE YOUR GEAR. 
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES 











Let each job select 


Gearmotors Ye to 150 H.P Selective Speed Drive Power 
parallel and right angle Unit 1.00: toe P.....0 
shaft built-in speed to fit wide range of flexible speed 
your need.” for automatic operation and 
where fine increments of speed 

are required 


© 


MOTORS ARE — erformance- «ated 


Why settle for less motor than you need? 


Or why pay for more motor than you can 


use? The most efficient and economical 


motor is one that is fitted to its application 


...A Performance-Rated Century Motor. 


Performance-Rating means simply that from 


Direct Current Motors Y% 
to 300 H.P....a dependable 
teammate for Selective Speed 
Drives and where DC is avail 
able and its use desirable 


Squirrel Cage, Polyphas 
Motors... % to 400 HP.... 
available in drip proof and 
dust proof frames, with sleeve 
or ball bearings, foot or flange 
mounting (cushion base avail- 
able through 5 H.P.). 


Explosion Proof Motors 

2 to 50 H.P.. .. Underwriters 
Laboratory listed for safe 
operation in hazardous at 
mospheres 


ELECTRICAL MANUFACTURIN 























to stand up under punishing loads. 


© 


rd TO FIT YOUR SPECIFIC NEEDS 


: Century's complete line of motors and gen- FOR THE FULL FACTS ON CENTURY PERFORMANCE- 
n erators you'll get precisely the right size, RATING, MAIL THIS COUPON TODAY 


speed, frame enclosure and torque char- 


“ acteristics you need. Century application 1806 Pine Street, St. Louis 3, Mo. 
engineers or Authorized Century Distribu- ) 
“- j Please send me information about | 
tors are always available to help you fit a 
m Performance-Rated Motor to your job. 
Fe Name Title 
Company 
Address 
City Zone State 
© 
erformance- ated 
Motors Offices and Stock Points in Principal Cities 
1/8 to 400 H. P. 
a 





Slip Ring Motors . . . 1 to 400 
H.P.... a favorite for applica 
tions requiring unusually low 
Starting current. Available in 
drip proof, splash proof and 
dust proof frames 


iters 
safe 
; at 


for example: Five-roll refiners are powered by rugged Century Motors for Modern Ideas... AC or DC... 
60 H.P. Century Performance-Rated Motors, chosen Single-phase or Polyphase...drip proof, dust proof 








or explosion proof frames. 





To CENTURY ELECTRIC COMPANY 





CENTURY ELECTRIC COMPANY 


















1806 Pine Street + St. Louis 3, Missouri 15 








1st 
: rass Product® 


Copper and 


-a:ll Service 


CONTACT YOUR NEAREST HUSSEY WAREHOUSE 


PITTSBURGH 19, PA. ST. LOUIS 3, MO. 
2850 Second Avenue 1620 Delmar Boulevard 
Telephone: GRant 1-3650 Telephone: CEntral 1-9192 


CLEVELAND 3, OHIO CINCINNATI 2, OHIO 

5318 St. Clair Avenue 424 Commercial Square 
Telephone: UTah 1-3838 Telephone: MAin 2832 

NEW YORK 13, N. Y. PHILADELPHIA 30, PA. 

140 Sixth Avenue 1632 Fairmount Avenue 
Telephone: CAnal 6-6326 Telephone: STevenson 2-4311 
CHICAGO 18, ILLINOIS 

3900 N. Elston Avenue 

Telephone: COrnelia 7-2234 


ELECTRICAL MANUFACTURIN 
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effectively control the millions 
of miniature lightning flashes (arcs), which 


bombard the contact tips--to prevent burn 


This is accomplished by the use of strong 
multi-turn magnetic blow-outs and double 
break contacts. Forced rotation causes the 
rc to move continually over contact sur 
taces to distribute the heat. Moreover, the 
magnetic field tends to quench the arc by 
either lengthening or confining it. Result 
‘ontact tips never require filing, dressing 
or cleaning and you get more dependable 
performance and longer contact life with 


less maintenance 


a wet 
: 
is aan es 
— re CLARK Type “CY” Starters offer many other advantages. 
— a Steel arc chambers are non-carbonizing — The solid top 
epee construction limits ionized gases between wiring terminals. 
é 3 Cabinets are designed to provide ample wiring space for 
: easy installation. No tools are required to inspect con- 


tacts. All contacts as well as other components which may 
| require service are quickly and easily accessible for 
inspection, removal and replacement. 





THE CLARK CONTROLLER CO. r 


ERED ELECTRICAL CONTROL 1146 EAST 152nd STREET, CLEVELAND 10, OHIO a dee 


side for 


| i range of 


sizes, enclos- 
ures and 


NGI 





combinations. 
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SIZES: 0,1, 2 and 3. Sizes 2 and 3 employ the new “CY” arc interrupting principle 









ee BASIC Across-The-Line STARTER—} 


Water-tight NEMA Type 7 
a NEMA Type 5 Explosion Resisting 
Dust-tight for hazardous gas 





















NEMA Type 1 
Genera! Purpose 


Open view — showing 
accessibility and 
generous wiring space 















NEMA Type 9 
Explosion Resisting 
for hazardous dust 


TYPES OF ENCLOSURES ——— 


! 

! 
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| _ COMBINATION 
i STARTERS 





A WIDE 
VARIETY OF MOD 
are available for every 


application within their 
horsepower limits. 





NEMA Type 1A 
Semi-Dust-tight 


TYP 
TYPES OF 4 


| ENCLOSURES 


Bulletin 6018 Combination Bulletin 6020 Combination 






1 wanhe ' AC Magnetic Starter, with AC Magnetic Starter with 
; | ype Fusible Disconnect Switch. Air Circuit Breaker. 


| ' General Purpose 


























NEMA ‘ NEMA NEMA NEMA 
Type 4 Type 5 Type 7 for Type 9 for 
Water-tight Dust -tight 4 hazardous hazardous 
’ gos dust 
NEMA 
Type 12 
a ee Industrial 
eeeeeeveceeoeoeeoeesee20200000 © Qa me Type 
HE CLARK CONTROLLER COMPANY = - 


146 EAST 152nd STREET - CLEVELAND 10, OHIO 


lease send me 8-page descriptive literature on Clark Type “CY” Starters 
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To safeguard the reputation of your product...al- vital extra safety that also extends the life of the 

ways specify SUPER SERVICE cords and cables. They cord and cable. 

are made to exceed IPCEA specifications and will as- 

sure a SAFE, DEPENDABLE flow of electricity to your Whether you’re making portable electric drills, | 
product throughout an extra long service life. battery chargers, welding machines, or any type of 


product that requires heavy duty portable cords and 
cables...it will always pay you to specify SUPER 
SERVICE. It performs better...lasts longer. 


New SUPERTUF neoprene mold cured jacket resists 
on-the-job hazards far beyond ordinary conditions. 
It provides excellent resistance to oils, chemicals, 
flames, impact, cutting, tearing, crushing, and fail- 


P Also, it will pay you to remember that General 
ure due to constant flexing. 


Cable is the only manufacturer who can supply all 
New THERMAX heat-resistant insulation protects your electrical wire and cable needs! Buy from one 
against dangerous temporary current overloads... source, 


GENERAL CABLE 


CORPORATION 





GENERAL CABLE CORPORATION i 
Executive Offices: 420 Lexington Ave., New York 17, N. Y. , | 


SALES OFFICES: Atlanta « Baltimore ¢ Boston ¢ Buffalo 
Chicago ¢ Cincinnati ¢ Cleveland ¢ Dallas ¢ Denver ® Detroit 
Erie (Pa.) ¢ Greensboro (N. C.) ¢ Houston ¢ Indianapolis 


Kansas City e Lincoln (Neb.) ¢ Los Angeles ¢ Memphis 

Milwaukee « Minneapolis ¢ New Haven @ Newark (N. J.) 

New York ¢ Philadelphia ¢ Pittsburgh ® Portland (Ore.) 

Richmond (Va.) ¢ Rochester (N. Y.) @ Rome (N. Y.) 

St. Louis ¢ San Francisco ¢ Seattle ¢ Springfield (Ill.) ' 
Syracuse ¢ Tampa e Tulsa © Washington, D.C. 





BARE, WEATHERPROOF, INSULATED WIRES and 
CABLES FOR EVERY ELECTRICAL PURPOSE 
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HERE’S A VISUAL DEMONSTRATION OF HEAT RESISTANCE! 


In this laboratory test, arranged to demonstrate 
the heat-resistance of Alkanex enamel com- 


pared with conventional enamel, two coils of 


magnet wire were simultaneously grounded in 
a dead “‘short circuit,” producing temperatures 
on the surface of the wire considerably in ex- 
cess of 250 C. In less than 20 seconds the coil 
on the left, coated with conventional enamel, 


began to smoke and in approximately 45 sec- 
onds the enamel coating had disintegrated. At 
that point the coil of wire on the right, coated 
with Alkanex enamel, had barely begun to 
smoke even though the wire temperature 
greatly exceeded the normal limits for Alkanex 
enamel. 


ELECTRICAL MANUFACTURING 











WIRE 
ENAMEL 


A NEW INSULATING ENAMEL WITH 


eOUTSTANDING HEAT-RESISTANT QUALITIES 
eEXCELLENT DIELECTRIC AND MECHANICAL PROPERTIES 








General Electric is proud to introduce 
ALKANEX wire enamel—an insulating 
enamel whose outstanding properties in- 
clude the ability to withstand temperatures 
of 175 C for a limited time and at least 150 C 
in continuous service. 

By using wire coated with Alkanex 
enamel, equipment can be designed with 
far greater latitude in temperature limita- 
tions. Overload protection can be readily 
increased; and, thanks to better aging 
properties, phase and turn insulation can 
conceivably be eliminated in smaller motors 
and coils. Higher-temperature equipment, 
which previously required bulkier insulated 


magnet wire may now be able to take advan- 
tage of space-saving enameled wire. 

In short, Alkanex wire enamel facilitates 
the design of equipment for greater com- 
pactness, operation at higher temperatures, 
and longer life, thus permitting increased 
ratings for any given frame size—in other 
words, “MORE POWER PER POUND!” 

Naturally, we'll be glad to send you salient 
details on this new wire enamel that com- 
bines excellent mechanical and dielectric 
properties with an increase of 35-40 C in 
operating temperature limits. Just write to 
General Electric Co., Chemical Materials Dept., 
Sect. 1513-1A, Bldg. 77, Schenectady 5, N. Y. 





‘‘More Power per Pound”... with | 


@ INSULATING MATERIALS 


Insulating varnishes and wire enamels ©@ Silicone resins © Varnished paper and cloth 
Mica products © Electrical-grade laminates 


Progress /s Our Most Important Prodvet 


GENERAL @QELECTRIC 
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Which of these two instruments provides 
the temperature control accuracy you need? 


1. IT’S ELECTRONIC! The new Series 560 applies the thermistor 
principle in temperature indicator controls with heretofore un- 
attainable accuracy over a scale range of 200° to 600°F. It’s the 
only instrument that provides the three major control modes 
— (1) on-off (2) proportional (3) adjustable differential — all at 
the flip of a switch. Wide range of use for general laboratory, 
processing, molding or packaging applications. 


3. SIMPLICITY ITSELF is secret of Fenwal’s Series 560 — accuracy, 
sensitivity and ruggedness. The thermistor’s high resistance 
change permits operation with any length of lead wire up to 200 
feet without affecting signal strength or accuracy. Thermistor 
is hermetically sealed in glass for stability; encased in stainless 
steel for ruggedness. No complex circuitry; maintenance is easy. 


+ 
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2. IT'S MECHANICAL! The new Series 540 indicating controller 
combines low cost with high accuracy over a temperature range 
of 100° to 700°F. Temperature changes are transmitted by a bulb 
and bellows to an indicator control. Instrument features on-off 
control . . . adjustable differential . . . ambient compensation. 
— be flush or surface mounted. Capacity of 15 amps at 115 
voits. 


\ \ae aoc 00 607 ‘ff 
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4. EASY “SET” AND “CHECK” OPERATION is a feature of Fenwal’s 
Series 540 which is accurate to within 2% over the 100° to 700°F 
range, including the effects of ambient temperatures. Send for 
FREE NEW BULLETINS, MC122 on the Series 540, MC123 on the 
Series 560. Both contain full data you should have. Write to 
Fenwal Incorporated, 15 Pleasant St., Ashland, Mass. 


Controls Temperature... Precisely 


ELECTRICAL MANUFACTURING 
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RaM frequency converters and alternators 


rovide economical sources of high-cycle power 


The applications for high-cycle motors 
are mounting with increased demand for 
high-speed routers, planers, grinders, etc., 
in both the wood and metal working in- 
dustries. Also in portable tool design, the 
high-cycle motor is proving most appli- 
cable where small size, light weight and 
minimum maintenance are paramount. 

Robbins & Myers frequency con- 
verters and alternators are convenient, 
economical sources of high-cycle power. 
They can be installed at the point of use. 


R & M Frequency Converters 


R&M Speanay converters convert 
60-cycle A.C. to 220-volt, 3-phase, 180- 
or 360-cycle. These units are low in cost, 
high in efficiency, require negligible 
maintenance. They need no exciter or 


R « M makes both! 


Fractional-horsepower motors and parts. . . from 1/200 HP. 


Integral-horsepower motors; famous R & M “‘All-Weather’’* 
with sealed bearings. Up to 125 HP. 


if it's an R 2 M, it's the Right Motor! 


* All-Weather" is an R & M trademark. 


@. ROCBING<MYVERS inc. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO—BRANTFORD, ONTARIO 


Got @ 8 F 


Fractional & Integral Moyno 
HP Motors & Generators Pumps 


Propellair Industrial 
Ventilating Equipment = 


auxiliary equipment other than a motor 
starter. 

They are designed to meet unusual 
overload conditions. Voltage change from 
no-load to full-load does not exceed 8% 
for 180-cycle converters, and 15% for 
360-cycle converters. 


R & M Alternators 


R & M alternators are high-frequency 
generators that provide high-frequency 
current within each of a number of 
ranges, up to 1500 cycles—beyond the 
range of converters. They are available 
from 7.5 kva, 360-500 cycles, to 2 kva, 
1000-1500 cycles. 

Polyphase driving motor and alter- 
nator are both in the rugged R & M 
**All-Weather’’ design, which keeps out 


(_] Frequency Converters and 
High-Frequency Alternators. 


CL] R & M “All-Weather” 
Motors up to 125 HP. 


Product we manufacture: 


moisture. Separate exciter unit provides 
direct current to the alternator field cir- 
cuit. Rheostat in the exciter field circuit 
permits control of the alternator voltage. 
Pulleys may be changed to provide the 
frequency desired by the user, within the 
range of each unit. 


R & M Motors to 125 HP 


In addition, if you need a motor, whether 
standard or custom-designed . . . motors 
with special housing designs or motor 
parts to fit your housings .. . fractionals 
from 1 /200th HP up—integrals to 125 
HP... write us today. Our motor spe- 
cialists do a scientific job of matching 
the motor to the product or application. 
We can make a real contribution to the 
solution of your problem, 


Se ee SS SF SSB SSS SSF SETS SE BZ ES SB eB SE BS ES eee Oe ee ee 


Robbins & Myers, Inc., Motor Division, 
Springfield 99, Ohio 


Please send me, without obligation, information on: 


(] Motor Parts 
for Portable Tools. 


(_] Please have a 
Motor Specialist call. 














Name — Ti ee 
Company 
Street 
City State. 
Electric & Hand 
Hoists & Cranes 











R&eM “CLEAN-SWEEP” 


VENTILATION 


GIVES YOU A MOTOR 
THAT STAYS COOL 


To show how R & M motors shrug off heat, a 
standard R & M “‘All-Weather’”’ Motor was run 
for two hours— with a blowtorch pointed directly 
at it. At the end of the test you could fry an egg 
on the shell in seconds; surface temperature was 
298° F. But inside—where coolness counts— 
temperature stayed at 167° F. Winding and in- 
sulation remained in perfect condition! 

There’s an important moral to this test, even 
though you’d never subject a motor to such ex- 
treme heat in your plant. Overloads have the 
same effect on a motor; so does exposure to hot 
sun. R & M motors are designed to circulate air 


at unusually high velocity—from one end clear 
through to the other end. R&M ‘“‘clean-sweep”’ 
ventilation not only carries off motor heat, but 
also prevents build-up of dust and dirt in the 
cooling passages. And for extra protection, open- 
ings are screened—at no extra cost to you. 

A foundry in the midwest is one of many users 
who swear by R & M Motors because of “‘clean- 
sweep” ventilation. One of their motors has seen 
11 years of service on a blast furnace charging 
crane. Hot work—but the R«&M motor still 
runs perfectly! You can expect the same top- 
flight service in your plant. 


ROBENMELMAVESS, snc. 


SPRINGFIELD 99, OHIO 


From I to I2§ Horsepower... 


Frequency 


converters and 


alternators 
22 to 15 kw. 


Explosion-proof totally 
enclosed fan-cooled and 
chemical plant motors 
1 to 40 hp. 


Direct current motors 


Capacitor single-phase 
1 to 7Y2 hp. 


motors 1 to 7/2 hp. 
“All-Weather” isan R & M trademark 


BRANTFORD, ONTARIO 


© if it’sanR&M 
it’s the Right Motor! 


MAIL THE COUPON TODAY... 


for more information on the finest 
motor your money can buy! 


EM 
Robbins & Myers, Inc., Springfield, Ohio 


() Please send illustrated Integral Motor Catalog, showing all the 
extra features of R & M ‘“‘All-Weather’’ Motors that are furnished 
at a standard motor price. We are also interested in: 


[] Explosion-Proof (] Capacitor Single Phase 
[] Totally Enclosed (] Frequency Converters 


Fan-Cooled & Alternators 
Name Title 


Company 


Address 





City 


























































R & M Polyphase motor parts, 
consisting of rotor and stator, 
horizontal position. Light 
weight and reserve power for 
heavy duty use were the most 
important motor characteris- 
tics required. 


This motor had to be light- 
weight, powerful and capable 
of running for long periods at 
36,000 R.P.M. It's dynami- 
cally balanced with a dia- 
mond-turned commutator and 
specially anchored windings. 





This powerful R & M Motor 
has a high starting torque for 
quick response; it runs cooler 
than normal, it’s exceptionally 
quiet, and it’s compact. Extra- 
heavily insulated, dynamically 
balanced, 100% inspected. 


Variable speed was a must for 
this R & M Motor—to permit 
a wide selection of speeds 
without need for changing belts 
or pulleys. Motor is 4 HP, 
AC-DC 5000R.P.M., ball bear- 
ing equipped and open ven- 
tilated. 





















































Can YOU match these motors to these tools and machines? 


Here are some R & M fractional horsepower motors, and THE ANSWERS 


the machines for which they were selected or designed. 













The ultra-high-speed SKIL 
Grinder, made by Skil Cor- 
poration, packs twice the 
power per pound of other 
grinders of similar weight. Too! 
and die makers say it's grea:! 


The Geo. Stevens Model 125 
Progressive Universal Winder 
made by Geo. Stevens Mfg. 
Co., Inc., world's largest manu- 
facturer of coil-winding ma- 
chines. One of a complete line 
of R & M Motor-equipped 
machines. 





The powerful, easy-to-handle 
Buckeye Hi-Frequency Sander. 
It's ideal for automotive and 
industrial applications where 


‘ tools are subjected to con- 


tinuous, heavy duty service. 
R & M_ furnishes motors to 
Buckeye Tools Corporation in 
capacities from 3/16 to 4 HP. 


The IBM Executive made by 
international Business Machines 
Corp., the only typewriter 
manufacturer exclusively pro- 
ducing electric machines. It's 
the mark of a modern office! 









R & M motors and motor parts, and the machines on 
which they are specified as standard, match up as follows: 


e? at vt ot 
ON COMPLETE MOTORS OR MOTOR PARTS... 


Don’t “guess”... let Robbins & Myers do a 













Can you guess which goes with which? The answers are 
printed at the right . .. what was your score? 


Portable Saws Vacuum Cleaners Portable Grinders 


. . . . . Drills Files Sirens 
scient oO - 
" ific , b of reste 3 a all eC Nut Setters Sanders Hair Driers 
| motor to your pro uct: egardless of whether Hammers Pumps Advertising Devices 
. you need a motor that’s standard or custom- Routers Compressors Ventilating Equipment 
) designed .. . motors with special housing de- Screw Drivers Hones Oil Burners 


Hedge Trimmers 
Lawn Mowers 
Nibblers 

Lock Mortisers 
Valve Grinders 


Business Machines 
Cast Cutters 

Food Mixers 
Polishers 

Planers 


Surgical Instruments 
Grease Guns 
Vibrators 

Die Sinkers 

Waxers 





signs or motor parts to fit your housings, 
remember that R & M Motors are powering 
all types of equipment, such as ........... 
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The most important single factor in the perform- 
ance of any motor-driven product is the motor it- 
self. That’s why the engineers who designed the 
well-known tools and machines at the left came to 
Robbins & Myers to get the right motor for the job. 
Like many other R & M customers, they knew that 
the motor which met every requirement—one by 
one—was bound to improve the performance of 
their products, and last longer as well. 


Selecting such a motor isn’t simple. You can, of 
course, look at these examples, and try matching 
the motor to the machine for which it was designed. 
It’s easy to guess, but in your business you can’t 
afford guesswork. 


Neither can we. That’s why we’ve set up such 
systematic methods for designing motors. For ex- 
ample, we often use the R & M “Electrical Slide 
Rule.”” In this unique machine we first set up the 
electrical equivalents of motor operating conditions; 
then test equivalents of various motor designs. 
Result? Required motor characteristics can be 
calculated in minutes instead of days! 


In some cases, the answers point to a standard 
motor. We have many such motors to choose from. 
But in other cases where special motors are indi- 


fi anReM ili the Right Motor! 


ROBBING = MYERS, ine” — 


SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


MAY 1955 


why you get better performance from 4 


Fractional Horsepower Motor 
thats matched to your machine [ 


cated, we can do a fast, thorough, economical job 
of custom-designing a motor that’s exactly right 
for your product. 


In short, our experience—and our approach to 
your problem—isn’t limited to standard motors 
we have “‘on the shelf.” 


If you feel that the motors you’re now using 
aren’t 100% right — in quality or in perform- 
ance characteristics—we can make a real 
contribution to the solution of your problem. 
Use the coupon below... you will get the 
information you want promptly. 


ROBBINS & MYERS, INC., MOTOR DIVISION, cm 
SPRINGFIELD 99, OHIO: 


Please send me, without obligation, information on: 


(11 Motor Parts for Portable Tools 

() Universal Motors 

[] Capacitor Motors 

[]) Universal and DC Motors 

(1) R & M “All-Weather’’ Motors—up to 125 HP 
(] Please have a Motor Specialist call 


Product we manufacture:__- 


Name : ; _ Title 


a: a hears 


City & State______ 


; 
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#] 70 MULTI-SIZED 


STOCK MOLD PARTS 


OF HEAT RESISTANT 
a DELS 


Answering the special needs of industry, Harry 
Davies engineers present these additions to a grow- 
ing line of diversified stock mold parts. Knobs are 
available with shank, hole and thread sizes to your 
specificactions. Male and female brass inserts if 
you need them, too. 

Your choice of standard plastic colors: Black, Wal- 
nut, Red and Ivory. Special colors and branded 
characters made to order. All requests for samples 
and specificactions will be sent immediately. 





Our engineering staff stands ready to help solve 
your special molding projects, too. Test us — 
write today. 


Write For Complete Catalog 
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Battery Of Leesona No. 108 Coil Winders installed in the plant of Acme Electric 
Corporation, Cuba, N. Y. The most advanced hand-feed coil winders ever designed, 
Leesona No. 108’s wind 4 to 30 paper insulated coils in stick form simultaneously. Note 
how conveniently the controls are located for quickly changing to a new coil spec — one 
of many advantages for speeding production on long or short runs. Inset shows an Acme 
Electric precision-wound luminous tube transformer which features coils that provide 
18 MA 12000 volt secondary. 


At ACME ELECTRIC...Leesona coil winders 
provide new production advantages 


Manager credits No. 108 
machines with vital share 
in increasing output 


Transformers made by Acme Elec- 
tric Corporation are used in a wide 
range of equipment, including radio, 
TV and other electronic apparatus, 
rectifiers, neon signs and fluorescent 
lighting. To meet increased demands 
for its products, Acme Electric re- 
cently replaced old hand-feed coil 





FOR WINDING COILS 
IN QUANTITY... 
ACCURATELY ...USE 


LEESONA WINDING MACHINES 


MAY 1955 


winding equipment with new Leesona 
No. 108 Hand-Feed Coil Winders. 
Plant Manager W. F. Koubek of Acme 


Electric sends the following report: 


Many similar reports prove how 
Leesona No. 108 Coil Winders — the 
most accurate, flexible and economical 
hand-feed winders ever developed — 
are bringing important benefits that 
can save you time and money, too. 


Get the Whole Story 
The coupon below will bring you 
complete facts on Leesona No. 108 
Coil Winders, together with other 
helpful coil winding information. 

Why not check and mail it today? 


**Leesona No. 108 Winders are do- 
ing a great job of expanding our 
production. For short runs on a 
wide variety of coil types, the 
quick-change features of these 
machines are unequalled. We’re 
getting excellent results in both 
quality and quantity from the ac- 
curacy, easy operation and fast 
winding speed of our new 108’s.”” 


23B.4.6 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 25 
Please send me 


[ ] Bulletin on the Leesona No. 108 Hand-Feed Coil Winder. 
[ ] Condensed catalog of Leesona Winders. 


[ ] Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
coil winding machinery. 
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Quality Springs are used for? 





ANSWERS 


A] 


CAR-PROOF. You’re looking at the wall of a striking new parking garage just erected in Chicago. American 


Steel & Wire furnished miles of stainless steel strand that runs continuously from the roof to the ground—where it 
is stretched tight by means of American Quality Springs. Appearance is breathtaking, and the novel construction 


prevents cars from rolling off the concrete slabs. 


ONE LUNG GRAIN BIN. When grain is stored, 
it must be adequately ventilated. American Steel & Wire 
produced thousands of these enormous steel “‘springs”’ 
that can withstand tremendous radial loads. In fact, 
they are laid on the floor of the bin, wrapped with 
AS&W Insect Screen, then covered with tons of wheat. 
Air can then be pumped through the tube, and the 
wheat stays dry and in good condition. 


AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


YOU USE IT ALMOST EVERY DAY. It’s 
not a terrifying medical instrument. Rather, this col- 
lection of cable, springs, clips and rubber boots is the 
entire parking brake assembly for a famous automobile. 
This entire unit was produced by American Steel & Wire. 


@Remember, American Steel & Wire can supply completely fabricated 


wire and spring assemblies in quantity. Get in touch with your 
AS&W salesman...take advantage of American Steel & Wire 
quality —and price. 





USS AMERICAN QUALITY SPRINGS 


UNITED 
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PARKER USES 2 MEANS TO 1,END 


PARKER 
SALES ENGINEERS 


CHICAGO 49, iil. 
Ollie J. Berger Company « 2059 East 72 Street 


CINCINNATI, Ohio 
William H. Broxterman * 2174 Buck Street 


DETROIT 35, Mich. 
Hodgson-Geisler Co. ¢ 18917 James Couzens 


GIRARD, Penna. 
Daniel F. Marsh ¢ 35 Chestnut Street 


METUCHEN, N. J. 
Girord L. Palmer * 97 Spring Street 


SYRACUSE, N. Y. 
J.C. Palmer « 712 Stote Tower Bidg. 


BELLEFONTE, Penna. 
Warren G. Olson e 420 East Linn Street 


Low cost—consistent with high 
quality—was the primary objective 
in producing important component 
parts for the popular lawn sprinkler 
made by Eastern Machine Products 
Inc. Parker gained this objective by 
making the end bracket, actuator 
housing, crank, and water wheel of 
aluminum die castings. The bush- 
ings inside the housing are bronze 
alloy sintered metal. The end 
result: component parts that meet 
every specification at lower cost. 


This example emphasizes an 
important point about Parker ser- 
vice. No matter what your require- 
ments in either die castings or 
powdered metal, Parker has the 
skill, experience and facilities to 
provide either or both. This un- 
divided responsibility has saved 
money—and solved problems— 
for many users. Your problem may 
be one that Parker can solve in like 
manner. Just call the nearest Parker 
sales engineer listed at the left. 





Parker White Metal Company e 2153 McKinley Ave., Erie, Pa. 


PARKER 





ALUMINUM and ZINC 


die castings 
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HERE'S THE FASTEST WAY to reduce inventory and purchasing 
problems on continuous duty a-c paper capacitors. Sprague Clorinol® 
drawn-case capacitors are now furnished with new universal double- 
blade terminals for soldered or solderless connections. This ingen- 
ious terminal design permits quick-connect and quick-disconnect har- 


ness wiring while at the same time it makes soldered connections easy 
with its notches and perforation. This new flexible time and trouble 
saving feature just introduced by Sprague will be an important 
cost saver for you. 


Ideal for use in air conditioning and similar equipment, Clorinol 
oval-case capacitors save space, weight, and cost over conventional 
rectangular case capacitors of comparable rating. The seamless cases 
prevent leakage of impregnant and the double-rolled lock seam 
between case and cover eliminates any possiblity of cover “pop-out.” 
There is no dependence on solder for mechanical strength or sealing 
on Critical seams. 

Clorinol is a non-flammable synthetic impregnant controlled for 
maximum stability and long life at high operating temperatures. 

A-C Clorinol Capacitors, Type 200P, are furnished in both shallow 
and deep oval cases in standard capacitance ratings for operation 
at 236, 330, 440, 660 volts, 60 cycles. 

In addition to the double-blade universal terminal, Clorinol 
Capacitors can be furnished with single blade universal or fork type 
terminals as shown in the photo above if desired. 

Complete information on Clorinol Capacitors, with cost saving ter- 
minals, is given in Engineering Bulletin 240 upon letterhead request 
to the Sprague Electric Co., 307 Marshall St., North Adams, Mass. 


STL: 


Rubber safety cap illustrated is avail- 
able for all Clorinol capacitors. It was 
developed for use in air conditioning 
and other household appliances. 

























have certain common | re 
...fugged construction to withitand extreme operating on. 
...absolute minimum size and weight...and complete deperidablity. 





Best answer to the problem is the Keystone ‘Moto Mag” magnetic 
amplifier, an unusually flexible component designed to meet unique 
demands in a wide variety of control applications. Available in 7 
standard models... each can be modified to meet special requirements. | 
All units are made in accordance with MIL specs. 






TYPICAL MOTO MAG APPLICATIONS 











RADAR CONTROL 


A. A. FIRE CONTROL 


Write for new illustrated MAGNETIC AMPLIFIER catalog 


Gives complete specifications, <> 


performance data, and 


| 
anc AMPLIFIERS” 


quotations for Moto Mags 


TORPEDO CONTROL TEMPERATURE CONTROL 


covering a wide range of 





special requirements. Write for your copy today. 





Keystone sh oaticearl aaa 


904 23R0 STREET UNION CITY 2.N. J. 
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Close-up of the control panel built into 
the base of a Model A Burgmaster drill 
press manufactured by Burg Tool Mfg. 
Co., Los Angeles, Cal. 


The ALLEN-BRADLEY “QUALITY TRADEMARK 
IS A BIG SALES ASSET TO YOUR MOTORIZED MACHINES 





QUALITY COMPONENTS 
for A-B Control Panels 
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The Allen-Bradley 
special control is 
supplied with an 
enclosure designed 
to fit into the ma- 
chine frame. 


Wherever possible, control apparatus ought to be built into 
the machine frame. The modern, streamlined appearance 
will appeal to your customers. 

See how neatly the Burg Tool Mfg. Co. has integrated 
the compact Allen-Bradley control panel into their machine 
pedestal. The panel is assembled from Allen-Bradley stand- 
ard, catalog listed items known to be good for millions of 
trouble free operations. 















Let us help you add a real sales asset to your machines! 







Allen-Bradley Co. In Canada— 


1316 S. Second St. Allen-Bradley Canada Ltd. 
Milwaukee 4, Wis. Galt, Ont. 





ALLEN-BRADLEY 








hiatal 











Type C-200 A-C 
2-pole relay 





Type B-400 normally 
open 4-pole relay 





Type B-800 normally 
open 8-pole relay 





eee 
Type BX-840 universal 
8-pole relay 





Type BXL-440 uni- 
versal relay with latch 








QUALITY RELAYS 


. ne ee g 
for Long, Trouble Free Service alate 







in Critical Control Circuits 


Type EX-440 D-C uni- 
versal relay 


Type BX-220 universal 
2-pole relay 


















Type BX-44 
Universal 4- 
pole relay in 
NEMA Type 1 
general pur- 
pose enclosure. 
To change from 
N.O. to N.C. 
contacts, or 
vice versa, just 
change termi- 
nal connections. 
Max rating — 
10 amperes. 





Type BM-200 mechan- 
ically held relay 





Type BA-20 2-pole 
thermostat relay 


Here is a line of small relays that is ruggedly built for tough 
industrial service. The simple solenoid design... with ONLY 
ONE MOVING PART... guarantees millions of failure free 
switching operations. The double break, silver alloy contacts 
need no cleaning, filing, or other maintenance. For complete 
Allen-Bradley relay data, please write for Bulletin 700. 





Relay in watertight 
Allen-Bradley Co. enclosure 


1316 S. Second St., Milwaukee 4, Wis. 


In Canada— 
Allen-Bradley Canada Ltd., Galt, Ont. 


x 


ALLEN-BRADLEY 
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~— } Relay in explosion- 


3 QUALITY proof enclosure 
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RADIO RECEPTOR 


selenium rectifiers 
used in induction 
furnace controls 


“Pouring molten metal calls 
for reliable controls with 
reliable components” 


says AJAX ELECTROTHERMIC 
CORPORATION 


It’s built-in dependability and flexibility of 
control that keeps all those AJAX-NORTHRUP in- 
duction furnaces operating constantly at full 
rated capacity —and AJAX insures that depend- 
ability by using “Really Reliable’ RReo. recti- 
fiers. 

For example, the control panel illustrated in- 
cludes five industrial type units which “go in 
and stay in” as part of a strong team. AJAX, a 
Radio Receptor customer for many years, knows 
from long experience that it can rely on RReo. 
rectifiers. 

The Radio Receptor line is a comprehensive 
one and our engineers are semiconductor special- 
ists. May we study your specs now without obli- 
gation and offer recommendations not only on 
rectifiers, but on transistors and other germa- 
nium and silicon products. See our rectifier 
catalog in Sweet’s Product Design File and write 
us for our latest bulletin EM-8. 
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Semiconductor Division 


RADIO RECEPTOR COMPANY, INC. 


In Radio and Electronics Since 1922 
SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. Y. 
Telephone: WAtkins 4-3633 @ Factories in Brooklyn, N. Y. 


TRANSISTORS ¢ GERMANIUM & SILICON DIODES * SELENIUM RECTIFIERS ¢ THERMATRON INDUSTRIAL 
ELECTRONIC HEAT SEALING GENERATORS & PRESSES ¢ RADAR, NAVIGATION & COMMUNICATIONS EQUIPMENT 
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K-K--PLASTICS 


« * * * 


Trapezo- flies thru the air— 
withstands extreme temperature changes 


* * * 


Bulle t ini — withstands 


* * * * * * * 
3 “he 


The Great Pretzo - intricate shapes 
* * * * 


* * * * * * * 


If it's functional, ‘“do-something” plastic parts that 
you need — not decorative or gadget-type castings 
— we've got what it takes to please you. Don’t you 
need an outfit which, by specializing in functional 
parts for years, has become pretty functional-type 
itself, with realistic approaches to capabilities of 
plastic parts, their tooling, moulding and regularly 


— KURZ-KASCH 


Specialists in Thouns-Setting Plastics for 37 years 


40 


CAST FOR 


SPECIALIZED ROLES 


* * * 


Digesto = resists heat 
* * * 


impact 


* * * * 
* 


* * * 


scheduled, on-time deliveries? Then talk to us! 

Our range is the whole gamut of thermosetting 
plastics from phenolics and glass-reinforced ma- 
terial to fluorocarbons and epoxies. Our desire is 
to work with you on mouldings like you see here. 
And our address is right here for you to write to. 
Why not? 


Kurz-Kasch, Inc. * 1419 S. Broadway * Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Mt. Vernon MO 4-4866 @ 
Rochester, Hillside 4352 © Chicago, Merrimac 7-1830 © Detroit, 
Jordan 6-0743 @ Philadelphia, Hilltop 6-6472 © Dallas, Logan 5234 
® Los Angeles, Richmond 7-5384 © St. Louis, Parkview 5-9577 ® 
Atlanta, Exchange 0414 © Toronto, Riverdale 3511. 

EXPORT OFFICE: 89 Broad St., New York City, Bowling Green 9-775]. 
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COMPLETE LINE OF CORES 
TO MEET YOUR NEEDS 


%* Furnished in four standard 
permeabilities —125, 60, 26 
and 14. 


% Available in a wide range of 
sizes to obtain nominal in- 
ductances as high as 281 
mh/1000 turns. 


%* These toroidal cores are given 
various types of enamel and 
varnish finishes, some of 
which permit winding with 
heavy Formex insulated wire 
without supplementary insu- 
lation over the core. 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks— 
for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current and 
hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal Cores 
are commercially available to meet high standards of physical and 
electrical requirements. They provide constant permeability over a wide 
range of flux density. The 125 Mu cores are recommended for use up to 
15 kc, 60 Mu at 10 to 50 kc, 26 Mu at 30 to 75 kc, and 14 Mu at 50 to 
200 kc. Many of these cores may be furnished stabilized to provide 
constant permeability (+ 0.1%) over a specific temperature range. 


*Manufactured under license arrangements with Western Electric Company 


Wad 4744 















ow-the 9101 “Family” 


The Cutler-Hammer Line of 
fractional horsepower manual starters now includes 
new mechanisms, new styling, new uses 


In order to meet the ever-growing needs of the 
market with a starter of proven design, 
Cutler-Hammer now brings out a complete 
family of Bulletin 9101 Manual Starters for 
fractional horsepower motors. 

This family now includes the standard 
starter with motor-running indicating light, 
with standard or with high-visibility lenses. 
It now includes a standard switch together 
with transfer switch to automatic operation 
with padlocking provision. It now includes a 
**2 in one”’ model, two starters in one case for 
controlling 2 motors from a single station. 

Another feature of great interest is the op- 
tional brushed stainless steel flush plate for 
installations such as hospitals, modern office 
buildings, etc. Conventional finish is gray 
baked enamel on a bonderized undercoat. 

9101 starters are available for mounting in 
a standard Gem or Handy outlet box; for 
flush mounting; for surface mounting. The 
9101 is a high-quality line at no premium cost. 
Its features include single or double pole, 
quick make and break silver contacts; eutectic 
alloy overload protection; straight-through 
wiring; wrap around covers, etc., etc. Avail- 
able at your authorized Cutler-Hammer dis- 
tributor. CUTLER-HAMMER, Inc., 1264 
St. Paul Ave., Milwaukee 1, Wis. Associate: 
Canadian Cutler-Hammer, Ltd., Toronto, Ont. 


Open type, mount- Skeleton starter Enclosed surface 
ing in Gem or Han- with flush-mounting mounting construc- 
dy outlet box. plate. tion. 


’ 


A. Starter in NEMA 7 or 9 Special Service Enclosures. 


B. Duplex starter in NEMA 4 or 5 Special Service Enclosure. 


CUTLER-HAMMER 
sala: gg a a 


—= MOTOR CONTROL == 


— 
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Heres How 


Built-In Lo pee Cost 











Accurately machined from a 
solid brass one-piece forging, 
this oil cup permits safe, de- 
pendable application of lubri- 
cant at very low cost. Used 
widely on motors and small ma- 
chinery requiring side oiling. 
Style L—No. 1202. 







SIGHT 
GRAVITY 
FEED 
MULTIPLE 

OILERS 





This one unit replaces 3 to 8 
individual oilers. Maximum 
practicality in a small central 
lubrication system. Positive cut- 
off during idle periods. Individ- 
ual vibration- pot needle valve 
aceon ith solenoid con- 
No seas nk wai Style MDS 
ut Tr 






— 
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ITS 








Helps Give 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 
through sight 
glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 
ble oil supply. Non-breakable. 
Tops in convenience and de- 
pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
ew ai ve 
sj permits 
extremely 
accurate 
adjustment 
of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 
















































































OIL HOLE 
COVERS 








This model is designed to fit into | 
a simple drilled hole. Ideal for | 
use on small motors, generators, 
starters and light machinery— | 
for dependable oil hole protec- 
tion at moderate cost. Larger 
sizes frequently used as filler | 
caps on tanks or reservoirs. 
Style R—No. 305. 


GEAR 
CASE 
GAUGES 





This oil gauge plug permits in- | 
stant checking of oil level within | } 
a transmission or gear case. For | 
use where construction permits 
insertion in tapped hole. A val- | 
uable addition to any such | 
equipment — at very low cost. 
Style BW—No. 4042. 


Don’t price yourself out of the mar. | 
ket. When you design proper lubri- | 
cation into your equipment, specify | 
GITS Lubricating Devices—the wid- | 
est selection available anywhere. 
The items pictured above are only a | 
few of our many thousands of lubri- |, 
cating devices. At the design stage, ' 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


GITs BRos.MFsc. Co) 
The Standard For Industry For Almost Half A Centu: | | 
1840 South Kilbourn Avenue 

Chicago 23, Illinois 


Clip this page for handy “rough reference” 






















Valparaiso, Indiana, April, 1955 — The Indiana Steel 
Products Company, world's largest manufacturer of permanent magnets, 
has released information on the development of an important new 

product...a one-piece wound core. 


Called the "Hyflux," its applications are the same as conven— 
tional C-type cores...distribution, welding, X-ray, lighting, and 
special transformers and saturable reactors. 

























The one-piece core consists of just one piece . instead 
of two pieces Cc | as in the conventional C—type cores. 


| 

) 

| Because the one-piece core has but one air gap, instead of two, 

| there is definite improvement in performance...and exciting current 

is normally lower, often by a significant amount. Vacuum impreg—- 

nating is not necessary (only the sides of one-piece cores are 
varnished) and resulting electrical losses are eliminated. 

| 


Manufacturers using the new cores find that the simplified one- 
piece design cuts down assembly time, and permits important assembly 
cost reductions. 


With C-cores, the two halves must be kept and used together to 
insure a flush fit of their ground pole faces...with one-piece cores 
there is no chance of mixing different pairs of halves. Nor is 
there the slight "tilt" sometimes present on the ground pole faces 
of C-—cores. 





Substantial manufacturing economies resulting from the new 
design are reflected in the price of the one-piece core. 


So convinced is Indiana Steel that its new core will benefit 
transformer manufacturers that it has entered the magnetic core 
field...after 46 years of specializing in permanent magnets. 


Hyflux "one-piece" wound cores are now available in the 
more popular 12-mil standard core sizes. You are invited 
to write for descriptive literature to: The Indiana Steel 
Products Company, Dept. B-5, Valparaiso, Indiana. 
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Taken at one two-thousandths of a second, unretouched 
photo reproduced above shows a JOY 372M electrical 
connector absorbing the full impact of a heavily swung 
10 lb. sledge hammer. Punished by twenty-four (24) 
similar blows while being so photographed the con- 
nector was then thoroughly tested for defects with 
results as reported at right. 


When the problem is selecting electrical connectors 
for industrial applications and units in use haven't 
quite measured up to thane it’s time to switch 
to JOY. Factory molded into one-piece Neoprene in- 
sulated units, JOY connectors can’t crack or be smashed 
out-of-shape when dropped — won’t become mushy 
when smeared with grease or oil — and are absolutely 
moisture-tight. Cork-like action of their Water-Seal 
also prevents metallic dust from accumulating around 
contacts when they’re connected. Why accept less when 
the best actually costs less in the long run? 


Ask for your free copy of this at- 
tractive two-color sixteen page Bulle- 
tin. Numbered MC108 it illustrates 








[pov 








OS=P ELECTRICAL and describes many of the popular 
l CONNECTORS electrical plugs and receptacles JOY 
a makes for Industry. 
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wd Vries 


Distortion-Proof 


connector. 






PROCEDure: 









fi from Stock, 
mes with q 10 tb 
each blow being 


sledge hammer 





Impact force of 
foot Pounds. 
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COMMENTS. 


JOY 372M Plug 
escribed above. Shou 
actory service under 





blows g 
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a Joy Engineer 


JOY MANUFACTURING COMPANY 


HENRY W. OLIVER BUILDING, PITTSBURGH 22, PENNSYLVANIA 


IN CANADA JOY MANUFACTURING COMPANY CANADA) LTD GALT ONTARIO 
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More than 100 years of Engineering Experience 
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PROBLEM 
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WARNER ELECTRIC MOTION CONTROL opens promising new op- 

portunities for completely automatic operation of machinery and 
| brings automation closer to your door. This bottle banding machine 
; ! is a typical example—an exciting “‘first’”’ in packaging —accomplished 
i at surprising low cost. Six intermittent control functions were inte- 
grated into the electrical circuit, including: automatic starting and 
stopping, indexing, positioning, interlocking, and time delay (see 
opposite page). Warner Electric Brakes and Clutches .. . today’s 


newest and most adroit controls for rotary drives... are used with 


: 

| photo electric cells, electronic time-delay units, and standard con- 
| trols to galvanize a plurality of functions into a precisely interlocked 
) series of split-second motions. The result is a new measure of ac- 
} curacy... safety ... reliability ...durability...and flexibility of 
| operation. And the bander itself now automates one of the last 


ti remaining hand operations in bottling and labeling processes. 





Small, compact Warner Replace- 
able-Face Electric Brakes and 
Stationary-Field Electric Clutches 
are today being acclaimed by 
users as the most promising new 
type of control for low-torque 
machine drives (up to 240 inch 
Ibs.). Not only do these all-electric 
units operate faster by remote 
automatic or push-button con- 





trol, but there’s a smoothness, a 
sureness, a new precision that 
puts a ‘Warner equipped’’ ma- 
chine in a class all by itself. 
Simple voltage adjustments give 
you the exact torque characteris- 
tics needed for each job. And only 





6 to 15 watts of d.c. are required 
iY | A to power the brake or clutch. 





ELECTRICAL MANUFACTURING 


M EASILY SOLVED... 


a 


1 Electronic’time delay permits 
bottles to accumulate on conveyor 
so bander starts only for groups 
eh ME Loli Moh i iile Mol tol me lilo MC Te ls 
emule ea 


ame Xt eT) 
start bander motor automatically. 


3 Slip clutch helps position, or 
“spot” bottles accurately, at max- 
imum speeds. 


Warner Electric Brake & Clutch 


MAY 1955 


Beat competition with 


ELECTRIC BRAKES 
AND CLUTCHES 


Co., Beloit, Wisconsin 


egrets 


Adjustable-Slippage Electric Clutch 
Warner Model SF-250, controls each bottle posi- 
tioning roller. Torque output is easily and ac- 
curately set by means of potentiometer dials in 
the selenium-rectifier power pack supplying cur- 
rent to the clutches (see spotter drive control 
circuit at right). Thus, rollers can be “‘slipped’”’ 
at any desired value of torque, permitting bottles 
to be spun into position quickly for high-cycle 
operation, yet not so fast as to force them past 
the backstop. Clutches slip with little wear and 
without overheating. 


Warner Model 500 Electric Brake 
(upper right hand corner of photo, left) provides 
emergency stop for main drive. 


WARNER ELECTRIC BRAKES AND CLUTCHES 


4 Electric clutch-brake control- 
ling feed roll is actuated by elec- 
tric eye pickup—permits adjust- 
ment of band lengths and close 
registration control. 


FA 
y 


/ 
5 Electric brake, actuated by 


cam operated limit switch, stops 
machine at end of cycle with all 
mechanisms in proper starting 
eles tiles 


6 Interlocking movements 
through start-stop circuit add 
foolproof safety features. 


Warner Electric Brake & Clutch Co. 


Dept. EM, Beloit, Wisconsin 


Firm Name. 


l 
| 
l 


ene =| 


City 


Address__ 


Gentlemen: Please send literature describing “SF” Electric 
Clutches and "RF" Electric Brakes to: 
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Designer's 


G-E oiltight push-button line provides “building block” flexibility 


You need to stock only 8 building- 
block forms—2 operators, 5 color 
coding rings and 1 contact block—to 
make 20 combinations. Building-block 
design adds up to new savings in as- 
sembly time, inventory costs and 
storage space. G-E oiltight push-button 
units are specifically designed to meet 
the demands of machinery designers 
and manufacturers, and include a 
variety of forms. 

Indicating lights include resistor, 
transformer and full-voltage types, in 
six brilliant colors. Lights have faceted 
lenses which protrude from the mount- 
ing surface to assure visibility from any 
angle, yet are triple-sealed with oil- 
resistant, synthetic rubber. 

Unit components, units, enclosures, 
or complete stations are available in 
this flexible line. Designed for ap- 
pearance as well as efficiency, they lend 
a streamlined look to machines. Color 
rings stay bright. Both surface-mounted 
enclosures and flush-mounted plates 
meet JIC specifications. 

Specify G-E oiltight push buttons 
wherever hands or gloves may transfer 
oil or dirt. Ask for Bulletin GEA-5779B. 


Quality G-E magnetic starters fit every machine design 


Why does it pay to standardize on 
G-E motor starters? Manufacturers 
themselves have given these reasons 
among many others: ‘‘Easiest to in- 
stall.”” “Gives our customers the best 
buy in dependability.” “Best long- 


THOUSANDS OF VARIATIONS of the 
above starters are available from the com- 
plete line of G-E magnetic motor starters. 


term assurance we can give customers 
against motor burnouts.” 

Starting with the basic contactor unit, 
you can have accessories, interlocks, 
control transformers and relays to fit 
your specific needs. Installation is 


Each General Electric starter employs the 


same basic contactor which has _ proved 
superior in severe industrial applications. 


really simple—G-E starters are front- 
wired, with hardened panhead screws 
and plenty of room for easy manipula- 
tion. Clamp-type terminals are clearly 
identified. Knockouts are provided in 
top, sides and bottoms of enclosures. 
Screwdriver (all you ever need for wir- 
ing) goes straight in to all terminals. 
““Strongbox”’ coil construction means a 
slipping screwdriver won’t damage the 
coil, because the coil is inside a tough, 
molded plastic case. 

Additional benefits for your cus- 
tomers include; the permanent air gap 
that helps prevent contacts from ‘‘stick- 
ing in,’’ bi-metallic overload relays that 
adjust easily for manual or automatic 
reset, sturdy all-around construction 
and good looks. For further information 
on the complete line of General Electric 
starters, see Bulletin GEA-6198. 
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Unit-cooled d-c motors 
keep out dirt and dust 





UNIT-COOLED MOTORS mount at any angle— 
shown here driving machine boring engine blocks. 


If your machines must operate in 
environments which make open or 
partially enclosed motors difficult or 
expensive to maintain, G.E.’s unit- 
cooled d-c motor is an ideal solution. 
It is completely self-contained, with no 
external duct work or air filtersto install. 

The motor has two air flow systems: 
external (black arrows in cutaway photo 
below), and internal (red arrows). The 
compact, top-mounted cooling unit (1) is 
within the over-all dimensions of the main 
motor. Self-cleaning vertical plates (2) 
are smooth and need little maintenance. 
Two blowers (3) operating the double 
ventilation system are powered by sepa- 
rate motors. Available: standard rat- 
ings from 15 to 200 hp, in constant or 
adjustable-speed types. Bulletin GEA- 
6091 gives complete information. 





mum@ums TURN PAGE FOR 


MAY 





1955 






TRI CLAD 


Now you can take advantage of in- 
creased availability of new G-E motors 
in re-rated NEMA frame sizes. When 
you design-in Tri/Clad ‘55’ motors, your 
customer will have one of the most mod- 
ern electrical drives available. This 
motor line includes standard polyphase 
and single-phase; NEMA “C”’ face 
and “‘D”’ flange end shields, brake, gear, 






General Electric Co., Apparatus Sales Division, Sec. D668-120, Schenectady, N. Y. 


Please send me the following bulletins: 

\V/ for reference XX for immediate project 
GEA-6198 Magnetic motor starters 

(JGEA-5779B Oiltight push-button units 

OIGEA-6091A Unit-cooled d-c motors 


thing electric for machinery manufacturers in the General Electric Section. 


NAME 


}CLAD motors now available in 
quantity thru 10 hp—samples to 20 hp 


| 

| 

| 

| 

| 

| CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find every- 
| 

| COMPANY 

| 

| 
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shell type, three-quarter, wound-rotor, 
close-coupled pump motors and specials 
to your requirements. 

Design advantages include weight 
reduction up to 33% and size up to 40% 
in some ratings. Note compact, modern 
appearance of Tri/Clad ‘55’ motors 
being installed on radial drilling ma- 
chine, above. Bulletin GEA-6200. 


Smaller, more compact fhp motors mount easier 


These G-E fractional-horsepower 
motors free you from previous design 
limitations, give your machines greater 
salability. Lighter weight lowers ship- 
ping and handling costs. Smaller size 
means space saved on driven machines, 
better use of valuable warehouse space. 
Improved appearance adds to your 
product’s sales appeal. And all-angle 
operation means this standard, gen- 
eral-purpose motor can often replace 
costly specials. On the assembly line 
they’re much easier to install, which 
means additional savings. For full 
information check Bulletin GEA-5567. 


GEA-5567 Fractional-hp motor 
GEA-6200 Tri/Clad ‘55’ motors 


MORE G-E PRODUCT HIGHLIGHTS 
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COPPER OXIDE RECTIFIER STACK 





SELENIUM RECTIFIER STACK 





INDUSTRIAL GERMANIUM RECTIFIER 


G-E metallic rectifiers answer 
industry's growing d-c power needs 


General Electric offers designers a com- 
plete line of copper-oxide, selenium, and 
germanium rectifiers to exactly meet 
specific d-c power requirements. 

General Electric copper-oxide rectifiers 
are able to withstand momentary volt- 
age or current overloads and have the 
longest life and highest efficiency of all 
rectifiers at six volts or under. General 
Electric selenium rectifiers, with their 
lower forward voltage drop and higher 
reverse resistance, have proved 
a very satisfactory source of direct- 
current power for magnetic clutches 
and brakes on machine tools. A new 
45-volt selenium cell for industrial use 
provides 40,000 hours of life at 35 C 
ambient, with no derating at tempera- 
tures as high as 120 C. Economical, 
efficient germanium rectifiers have the 
best regulation of any metallic rectifier, 
in addition to the highest output voltage 
per cell, best current output, and 
lightest weight per watt output. 

For information on characteristics and 
application, see Bulletins GEA-5699A 
(copper-oxide), GET-2350 (selenium), 
and GEA-5773 (germanium). 
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G-E a-c and d-c brakes install and adjust easily, 
give positive stops in varied machine applications 


For every braking need, G.E. can 
provide brakes with all the features 
that mean quick, easy adjustment and 
reliable operation. For instance, G-E 
d-c magnet brakes require only a wrench 
to make the one simple adjustment to 
compensate for lining wear. In actual 
on-the-job tests, the two-shoe, single 
magnet brake has established high 
standards of performance in applica- 
tions where continuity of service and 
low operating costs are of first im- 
portance. Design research was based 
on industry requirements and standards 
established by AISE. 

G-E a-c brakes are spring-set, two- 
shoe holding brakes, electrically re- 
leased by a solenoid in the smaller sizes 
and a thrustor in larger ratings. Three 
easily made adjustments control torque, 
wear, and clearance. They give smooth 
positive braking in either direction, and 
their long lining life and wheel life 
reduce maintenance costs. Both solenoid 
and thrustor types are available in 
open, dripproof, or watertight con- 
struction. 

For further information, check coupon 
for Bulletin GEA-6214 (d-c brake) 
and GEA-1518B (a-c brakes). 





D-C MAGNET 


BRAKE 





A-C THRUSTOR BRAKE 


G.E. announces new, smaller, low-cost tachometer generator 


NEW D-C TACHOMETER GENERATOR 
TWO MODELS AVAILABLE 


UTR am timer a 
UUme multe 
0-—5000 rpm max. 
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Accuracy of 


1% of full scale 1% of full scale 
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Many speed-measurement and con- 
trol problems in machine design can be 
answered at low cost with the newest in 
General Electric’s line of d-c tachom- 
eter generators. It occupies a min 
imum of space and can be flange- or 
foot-mounted, installed horizontally or 
vertically. This high versatility allows 
the equipment to be direct coupled, 
geared, or belt driven, as needed. It is 
tapped for 14-inch conduit connections. 

Two different models are available. 
The high output voltage of 100 volts 
per 1000 rpm is ideal for use as a 
pilot exciter on many control applica- 
tions and for speed indication. A 50- 
volt model is also available for speeds 
up to 5000 rpm. 

Whatever your voltage, speed, ac- 
curacy, or cost consideration, G.E. has 
the combination of tachometer genera- 
tor and instrument to meet your re- 
quirements. Write for BulletinGEC-1258. 
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Full capacity d-c magnetic blowout 
contactors lengthen life of the con- 
tact tip. 


Complete protection of d-c drive motor 
and motor-generator by a-c and d-c 
overload relays. 


Shaft mounted fan keeps cabinet 
pressurized——helps keep dirt out. 


Large openings in end shield allow 
easy inspection of brushes and 
commutator. 


Self-supporting m-g set specially 
mounted to help prevent vibration. 


Speed Variator power unit. 


For custom-engineered adjustable speed 
specify packaged G-E speed variators 


Before a G-E speed variator leaves 
the factory, it is pre-engineered, as- 
sembled, packaged and completely 
tested according to your specifications. 
This adjustable-voltage d-c drive means 
savings in lower installation cost and 
more efficient production. Simply set 
components in place—motor, power 
unit, control—and connect the power. 

Speed variators are ideal for lathes, 
grinders, milling machines, broaches, 
slotters, boring mills, testing stands, 


LES —— | — woes 


| Please send me the following bulletins; 


GEA-6127 Speed Variators 
]} GEA-1518 A-C Brakes 
GEA-6214 D-C Brakes 


NAME 


| city 


BASIC SPEED VARIATOR consists of: (1) the 
power unit, designed to save space, (2) the d-c 
drive motor and (3) the operator's controls. 


MAY 1955 


General Electric Co., Apparatus Sales Division, Sec, D 668-121, Schenectady, N. Y. 


TURN PAGE FOR INDUSTRY CONTROL HIGHLIGHTS 


PRODUCT HIGHLIGHTS 





Simple, start-stop button. 


A-c undervoltage protection. _ Pro- 
tection of a-c equipment by a-c 
overload relays. 


A-c short circuit protection. 


A-c control in isolated compartment. 


Dependable, powerful motor-gen- 
erator set matches overload capacity 
of the d-c drive motor. 


conveyor systems—any machine re- 
quiring adjustable speed drives. Pro- 
viding compensated speed regulation 
throughout load changes, the basic 
model covers a wide speed range. The 
power unit and operator’s control can 
be located as near the driven machines 
as necessary. Control and regulator 
“building blocks,’’ added to the basic 
unit, give even more versatile and accu- 
rate speed control, to fit your specific 
requirements. Bulletin GEA-6127. 


“" 


\/ for reference X for immediate project | 


GEC-1258 D-C Tachometer Generators 
GEA-5699A Copper Oxide Rectifiers 
GET-2350 Selenium Rectifiers 


| GEA-5773 Germanium Rectifiers | 


CONSULT YOUR SWEET’S PRODUCT DESIGN FILE. You'll find every- 
thing electric for machinery manufacturers in the General Electric Section. 


COMPANY ' 


. STATE 
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FAST, EASY INSTALLATION and simpli- 
fied maintenance are part of G.E.’s full 
line of drum switches for d-c motors and 
a-c applications of motor control. The 
conduit box is provided with knockouts 
in the bottom, back, and sides so that 
conduit connections can be made to suit 
any installation conditions. 


EASILY REMOVABLE DRUM SWITCH 
FRONT COVERS (and back covers on 
larger units) provide plenty of elbow 
room for wiring and for adjustments. 
Installation and maintenance time is 
substantially reduced because of com- 
plete and free access to working parts. 


SIMPLE FINGER ADJUSTMENT is accom- 
plished readily with only a screw driver 
as shown below. 
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CONTACT LIFE IS DOUBLED because 
the element is reversible. When the 
contact surface shows excessive wear 
merely reverse, and use the opposite 
side. This is easily accomplished by the 
removal of but one screw. Segments are 
easily replaceable and can often be 
turned end for end to provide even 
longer life. 


PAWL SPRING ADJUSTMENT is simpli- 


fied by its accessibility from the 
FRONT of the controller. Adjustments 


General Electric drum switches offer you 
simplified installation and maintenance 


are made by turning a slotted screw as 
shown in the photograph (right). The 
arc chute assembly is conveniently 
hinged for complete access to the pawl 
spring as well as other internal parts of 
the switch. 


OPERATING MECHANISM CAN BE PO- 
SITIONED in increments of 90° by 
relocating the stop piece on the main 
shaft. The standard horizontal handle 
is completely and simply interchange- 
able for rope wheel, vertical handle, or 
switchboard mechanism. This ease of 
interchangeability exists for all operat- 
ing mechanisms and between various 
sizes. For additional information on 
drum switches see coupon on next page. 


Complete terminal board accessibility with 
G-E rotating-cam-type limit switches 


General Electric rotating-cam-type limit 
switches are built without shunts or 
drum-type segments allowing complete 
access to the terminal board. Adaptable 
for continuous rotation in either clock- 
wise or counterclockwise direction and 
for reversing service they are available 
for two-, four-, six-, and ten-circuit in- 
stallations. 


BUILT FOR RUGGED DEPENDABILITY, 
G-E rotating-cam-type limit switches 
are made with cast-iron frames and 
sheet metal covers. The contacts are 
double-break type with silver tips. 
Better interrupting ability and precise 
operation are achieved by “snap” 
action. For additional information on 
G-E limit switches see coupon on 
opposite page. 


A. 109441-LS429 Geared Limit Switch 
with self-contained gear-reducing unit 
mounted on frame. 


B. 109441-LS437 rotating-cam-type 
limit switch with contacts provided for 
ten circuits. 































C. 109441-LS464 rotating-cam-type 
limit switch designed for four circuits. 
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Complete line of G-E resistors 


gives you maximum 


DESIGNED WITH A WIDE RANGE of 
ohmic values and current capacities, 
G-E IC9033 resistor units are available 
in elements of similar appearance and 
construction. Any intermediate ohmic 
values or capacity desired are easily 
obtained by the use of taps or by con- 
necting IC9033 resistors in series, series- 
parallel, or parallel. 


MOUNTING PROBLEMS ARE SIMPLIFIED 
because the resistors have uniform 
mounting dimensions over a complete 
range of ratings. Designed to give you 
greater flexibility, the IC9033 is ideally 
suited for applications such as load 
banks where resistors must cover a wide 
range of ohmic values and current ca- 
pacities. 


STURDY CONSTRUCTION of these re- 
sistors makes them particularly suitable 
for use on travelling cranes, portable 
equipment and other applications where 
vibration and sudden jolts are likely to 
be encountered. 


FOUR FORMS OF THE 1C9033 are avail- 
able: smooth-wound, smooth-wound 
with variable slider, open-wound, and 
edgewound units. Each form has five 
sizes ranging from 6%4 to 18% inches, 
except Form F which is not made in the 
shortest length. 





FORM A SMOOTH-WOUND UNITS are 
suitable for low current and high ohmic 
values. 


Because the resistance wire on the Form 
A has uniform spacing achieved by ten- 
sion winding, the unit has even heat 
distribution throughout, assuring the 
resistor of longer life. High mechanical 
strength is obtained through the use of 
a cylindrical core with a steel mounting 
rod extending through length of unit. 


MAY 1955 


application flexibility 





ae 


FORM B OPEN-WOUND UNITS are de- 
signed for higher current and lower 
ohmic values than the Form A units. 


Short circuits between turns are vir- 
tually impossible in this unit. The core 
is cross-shaped with four projections 
having molded grooves which securely 
hold wire in place. The rugged porcelain 
body is further strengthened by a steel 
mounting rod extending through the 
unit’s lengh. 


Is 


FORM C EDGEWOUND UNITS are de- 
signed for 50 amperes maximum. 


Alloy ribbon is employed as a resistor 
element in the Form C. It is helically 
wound, edgewise, and screwed to ‘I’ 
shaped porcelain insulators with teeth 
and grooves in upper and lower edges. 
High heat dissipation is assured by ex- 
tremely large surface areas offering very 
little ventilation restrictions. High cur- 
rent capacities are possible because of 
fewer turns per inch and large cross 
sectional areas. 


General Electric Co., Apparatus Sales Division, Section D781-9, 


Schenectady 5, N. Y. 


Please send me the following bulletins: for reference (x) for immediate 
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FORM E SMOOTH-WOUND UNITS are 


the same as Form A but with a slider 
added 


~ est 


FORM F EDGEWISE-WOUND UNITS 
range up to ratings of 96 amperes. 


Like the Form C, this unit is wound 
around a one-piece porcelain core. 
Heavier ribbon is used to obtain higher 
ampere ratings. 


Check These Features of 
G-E 109033 Resistors 


\ Wide Range of Ohmic Values 
and Current Capacities. 


\/ Compact Design. 
All Parts Corrosion-Resistant. 


: Low Resistance Welded Ter- 
minals. 


\/ Permanent Electrical Character- 
istics. 


\/ Shock Resistant Construction. 


Connections Easily Made on 
Accessible Terminals. 


, Available with Mounting Feet, 
in Unit Boxes, and in Frames. 


For additional information on 
G-E 1C9033 resistors see the 
coupon below. 


[J GEA-6307 DRUM SWITCHES 
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D-F KNOWS HOW TO MACHINE PLASTICS 
A bus bar gets a covering of molded Di- 
lecto over copper supplied by the cus- 
tomer. The plastic ends are skillfully 
trimmed on a smooth saw. 


F OFFERS UNIQUE MATERIALS. This 
contact shaft for an air circuit breaker 
is another example of molded C-D-F 
Celoron used in switchgear because of its 
high impact strength. 


See our catalog in Sweet's Design 
File for product 
sales offices. Write for detailed in- 
formation, or send us print 
| for quotation. 


basic data and 


your 





C-D-F HANDLES THE COMPLETE JOB An oil circuit 
breaker component is made from two Dilecto 
laminated plastic tubes, with a threaded ring join- 
ing the assembly. From raw materials to finish 
machining C-D-F does it all! 





Bil DIOL BOE 

D-F MOLDS MANY IALTIES. This C-D-F USES MODERN METHODS Large 
shaft insulator for a circuit breaker is quantities of arc chute barriers are made 
molded from C-D-F’s cloth-based indus- from paper-based Dilecto. Operations in- 
trial thermosetting plastic, Celoron. Note clude pressing, cutting, post-forming and 
complexity of mold, clean detailing. trimming. 


Dependable equipment relies on C-D-F insulation! 





OD A SKILLFUL ASSEMBLER. Made _-C-D-F_ UNDERSTANDS THE ELECTRICAL IN 
from Grade C rolled Dilecto tubing, these DUSTRY'’S NEEDS Precisely machined to 
pots are turned, bored, slotted. Then a close tolerances, Dilecto panel boards 


guarantee dependable insulation, help de- 
signers save space. 


macerated plastic end is inserted and arc 
resistant varnish finish applied. 


Conitmital-Dianwnd Fibe 


CONTINENTAL-DIAMOND FIBRE COMPANY 


NEWARK 13, DELAWARE 
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Why do motor and generator builders prefer — and spe- 
cify — Ward Leonard Vitrohm rheostats? 

It’s because the tremendous variety of standard acces- 
sories we build enables our rheostats to fit exact job 
requirements. 

Standard Ward Leonard Vitrohm rheostats ranging from 
120 to 3200 sigma watts (per plate) are available for 
mounting front or back of panel —in single or multi deck 
and in combinations of small and large plates — with single 
or concentric drive — and for manual or motor operation. 

You get this exceptional versatility along with Ward 
Leonard's famous Vitrohm construction — steel plate foun- 
dation and large rectangular brass contacts embedded in 
vitreous enamel. Adds up to more rheostat for your money 
— when you shop at Ward Leonard. 

For information on Vitrohm rheostats, send for fully 
illustrated, data-packed catalog #60. Write Ward Leonard 
Electric Company, 350 South Street, Mount Vernon, N.Y. 

5.3 
#3 Rear view 8” rheostat with standard contacts 
#4 Rear view 8” rheostat with multistep contacts 
#10 2 deck rheostat for back of board; single handwheel 
#12 2 deck rheostat for front of board; concentric handwheel 
#19A Rheostat with enclosing cover 
#19B Rheostat with cover and conduit fitting 
#21 Rheostat with adjustable stop 
#24 3 terminal rheostat for potentiometer connection 
#27 Special panel for extruder and capstan take-up 
#29 Special motor operator for variable speed drive 















ARMATURE-FRAME — has semi “knife-edge”’ 
construction with good flux path; resists wear 
and guarantees fast, trouble-free operation. 


COIL — vacuum impregnation 
and end sealing of relay coils 
plus a special corrosion-resist- 
ant finish guards coils against 
salt spray, high humidity, fun- 
gus and corrosive fumes. 


¢ When applied properly and given normal care, 
Bulletin 110 relays, shown above, have a life expectancy 
of several million operations. Such exceptionally long life, 
typical of Ward Leonard’s relay line, is made possible by: 
1. Good mechanical design. 2. Quality-controlled manu- 
facturing methods and materials. 3. Ample “safety-fac- 
tor” electrically and mechanically. 

Whether your product is a complex electronic instru- 
ment or a simple household gadget, our engineers will be 
glad to help you select the dependable electrical controls 
you need. Write Ward Leonard Electric Co., 350 South 
St., Mount Vernon, New York. 


SHOWN AT RIGHT are typical Ward Leonard relays designed 
to meet your specific requirements in dimensions, methods 
of mounting, circuit connections, contact materials, coils 
and other features. 


i 
os) 


CONTACT FINGERS — alloy leaf-spring type 
especially manufactured to Ward Leonard’s 
own rigid specifications gives millions of 
trouble-free operations. 





SPECIFICATIONS 
Type: Bulletin 110 Multipole Midget 
No. of Poles: 3 max., Double Throw 
Contact Ratings: 10 amps., 115 volts, A.C. max. 
Standard Coils: up to 115 volts, A.C. or D.C. 
Dimensions: 2-Pole, 1%" x 3” x 1%" high 
3-Pole, 25/6’ x 33/6 x 1%" high 
Mounting: Adaptable to plug-in mounting 


let KIKK and BLUM 


bring your drawings to lite 


oe. on weldments and components 


Kor 48 years, Kirk and Blum has been 

fabricating steel components for some 

of the nation’s outstanding manufacturers 
. and maintaining their confidence 

with substantial savings in time and cost. 

Whatever the nature of your fabrication, 

you can be sure that Kirk and Blum 


will exercise the same care you demand 





of your own organization. 


Kirk and Blum maintains complete 
facilities and special equipment for the 
fabrication of sheet metals and light 
structurals. Copper, aluminum, monel, 
stainless and other alloy fabrication 


is a Kirk and Blum specialty. 


Let us send you detailed information 
on the products we have fabricated. 
Better yet, send us your prints 


for prompt quotation. 


KIRK. Flum 


MANUFACTURING COMPANY 
3122 FORRER ST. 


CINCINNATI 9, OHIO 


MAY 1955 
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EASY to TT a 


Conveniently packaged and 
labeled conversion parts are im- 
mediately available* ‘off-the-shelf” 
from a nationwide network of 
authorized Square D electrical 


distributors. 


Fa Bie identify ! 


Easy-to-read catalogs, simplified 
motor control and overload relay 
selectors, illustrated service bul- 
letins...these all combine to assure 
quick changes through easy parts 
identification. 


Write for Bulletin 9999. Address Square D Company, 
4041 North Richards Street, Milwaukee 12, Wisconsin. 
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Screwdriver is only tool 


required for quick change of 
magnet coil to accommodate 


different voltages- 









Awide variety of quick- 
change, front-mounte 
interlocks adds flexibility 


for special applications. 
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A wide variety of 
easily selected, 
SA packaged overload 

Af relay heater units 
provides quic 
changes to meet va- 
rying requirements 
for overload pro- 

tection. 






















Packaged replace- 
ment contacts are 
easily installed 
without disturbing 


wiring. 
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The Machine Tool Show 
September 6-17, 1955 
international Amphitheatre 
Chicago, lll. 


... and more than 150 of the country’s 
leading machine tool builders, all assembled 
under one roof, ready to demonstrate their 
newest models, their fastest, most ingenious, 
most economical metalworking methods. 


Where? At the 1955 Machine Tool Show—the 
largest, most important of its kind—and 
the first since 1947. 


Plan now to attend. Nowhere else can you 
see so much in so short a time. And, as a 
bonus attraction, you can see the Production 
Engineering Show at no extra cost. One ticket 
admits to both: the Machine Tool Show, at the 
International Amphitheatre, and this companion show 
of machine tool accessories, on the Navy Pier. 
If you’re looking for new ideas, new ways to 
cut production costs, come to Chicago in 
September. The 1955 Machine Tool Show is 
the best chance you’ve ever had to see 


the world’s best investment—in action! 


pel 


NATIONAL MACHINE TOOL BUILDERS’ ASSOCIATION sella tel anand 


2071 East 102 Street + Cleveland 6, Ohio SHOW 


CHICAGO, ILL. 
SEPT. 6-17, 1955 


INTERNATIONAL AMPHITHEATRE 


* Estimated Attendance, Before Receiving Your Reservation 
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Are you familiar with the 


versatility @ * 


*11A—1/45 to 1/30 H.P. #100—1/50 to 1/13 H.P. 


of 


#200—1 /200 to 1/75 H.P. #512—1/20 to 1/10 H.P. 


Howard Fractional H. P. Motors? 


For thousands of Applications 
Air Conditioners to X-ray Machines 


#300—1 /2000 to 1/4500 H.P, 12800—1/30 to 1/70 H.P. 


Rated from 1/2000 H.P. to 1/2 H.P. in these Basic Types: 


Universal and DC Motors, Shaded Pole Motors, Induction 


Motors, Servo Motors, Gear Motors, Motor Blowers... 


#3000 GEAR MOTOR— } 
Howard manufactures the largest line of fractional H.P. motors OUTPUT 120 IN. LB. #8000—1/15 to 1/8 H.P. 


in the entire industry. Whether your quantity requirements are for a 
standard model or variations of standard, Howard can supply you 


with the right motor at the right price. 


If you are currently using fractional H.P. motors or are in the -2400—SERVO MOTOR /2500—1/300 to 1/1400 H.P. 
process of selecting a motor for your application, check your needs 
with Howard today. Standard motors are immediately available 


for your preliminary tests. 


#2900—1/100 to 1/15 H.P. *3700—1/25 to 1/4 H.P. 


HOWARD i 


you Dey 


dey Uovted States 


Deverse Bods 
DEPT. EM-5* HOWARD INDUSTRIES, INC.+« RACINE, WIS. 


SALES OFFICES: 208 S. La Salle St., Chicago 4 + 942 S, La Brea Ave., Los Angeles 36 » Room 4822, Empire State Bldg., New York 1 


DIVISIONS: (EMO) ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATION RES RACINE ELECTRIC PRODUCTS 
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Here’s how 
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 =6solved an important 
~~ problem 























Read how an engineer in one aluminum ex- 
trusion plant carboneered his way out of a 
wasteful dilemma: 


His problem was to devise a mechanical method to 
supplant the manual “pulling” of multiple extrusions 
as they are squeezed out of the die. He turned the trick 
with a cylindrical block of graphite (Speer Grade 3474) 
machined to the identical shape of the die and folded to 
the end of the extrusion press. Now, with the graphite 
“canister” in operation, extrusions run out of the die 
automatically. The modification has cut sharply the 
number of rejections due to twisting and fusing — and 
saved considerable man-hours per extrusion cycle. 


ere} 


In this case, it was the high heat-transfer and non- 
wetting properties of carbon that made it the best 
material for the job. Carbon’s unique combination of 
metallic and nonmetallic properties has proved invalu- 
able in many new and unusual applications. If you are 
in a design quandary — or are hamstrung by material 
shortages—Speer’s experienced designers and engineers 
will help you carboneer a practical solution. Send us 
the details of your problem. 


You be the judge of carbon’s versatility 


Carbon can be: | Carbon has: 


Sawed High corrosion resistance 
Drilled | High heat transfer 
Milled Low electrical resistance 
s Broached | High thermal shock resistance 
Turned 
Planed | Carbon is: 
Hobbed Not wetted by molten metals 
Ground | Non-warping 
Molded Chemically inert 
Extruded | Self-lubricating 
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e Since 1867 engineers, scientists, designers, survey- 
ors, draftsmen have relied on K&E as the foremost, 
most progressive, and most complete source of supply 
for the tools, equipment, and materials they work with. 
When you buy, think first of K&E, headquarters for 
7,000 items. For example... 


K&E PARAGON® SURVEYING INSTRUMENTS 


Superb optics. Fully achromatic.* Stability of adjustments. 
Dependable precision. Rugged construction. These are 
among the essentials built into K&E PARAGON Transits 
and Tilting Levels. They combine to give the performance 
for which K&E PARAGON instruments are famous, through 
long years of service, under all conditions, in all climates. 


*The K&E Fully Achromatic Optical System includes an 
achromatic eye lens in addition to the achromatic objective 
lens that is usual in fine surveying instruments. 


KEUFFEL & ESSER CO. 


EST. 1867 


New York - Hoboken, N. J. 


Chicago « St. Louis ¢ Detroit * San Francisco * Los Angeles * Montreal 
Distributors in Principal Cities 
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compact - rugged - reliable 






assure positive, dependable 
action, with simplified 


manufacturing and maintenance 


on jobs like these 


actuate clutches 
operate switches 

control machines 

print identifying symbols 
operate safety devices 
eject work in process 
actuate clamping 

move levers 

operate valves 

vibrate cutting knives 
open and close doors 
hold chucks 

open and close hoppers 


sort inspected parts 


Namco Solenoids, with ‘“Stellite’-weld 
plunger contacts are built in a wide range of 
standard sizes (2% to 21 lbs. at %” stroke 
and 4 to 25 lbs. at 1” stroke); in push type, 
pull type, or combination push-pull type. 
They are available for either AC or DC serv- 
ice, and with standard or special terminal 
blocks and mountings. 

Other types of units for special application 
are also available—and experienced engineer- 
ing assistance, to assure the most satisfactory 
application of Namco solenoids as a thorough- 
ly dependable part of your product, is yours 
for the asking. 





































































solenoids 











WRITE FOR BULLETIN EM-52. 
It gives complete engineering 
data, as well as suggestions for 
selection of the proper types. 
Also shows construction and de- 
sign features and typical appli- 
cations. 





ELECTRICAL MANUFACTURING DIVISION 


THE NATIONAL 
ACME COMPANY 


176 EAST 131st STREET e@ CLEVELAND 8, OHIO 


Riveting With a Hammer in 
Blind or Open Applications 


Elimination of special riveting tools can mean 


faster production, lower costs, no down time. 


J. K. BARRY, M. E. 

The use of blind rivets installed with 
only an ordinary hammer from one 
side of the job offers a highly simpli- 
fied method of fastening. Speed, con- 
venience and /ow installed cost make 
Drive Riveting preferable not only for 
blind joints, but for fastening many 
parts that can be reached from either 
side. 

The Southco Drive Rivet has a cored, 
slotted body with a grooved pin pro- 


truding from its head. When the rivet 
is inserted through parts to be fas- 
tened, the pin is driven flush with the 
rivet head causing the expanding 
prongs to form a blind head behind 
the rear sheet. No further finishing is 
necessary, since the pin seats itself 
permanently to complete the smooth 
head contour. 
Drive Riveting has five major advan- 
tages: 

1. No investment in special tooling. 


. No lost time for tool repairs. 
. No limitation on the number of 
men who can install rivets. 

4. Speed comparable to nailing. 

5. Only one man is needed. 
Widely used in truck bodies, storm 
doors, metal buildings and hundreds 
of other industrial applications, Southco 
Drive Rivets make a secure, vibration- 
proof joint. A wide range of head 
styles, diameters and grip lengths is 
available. 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 


No Countersink Needed 


Rivet 


inserted Expanded 


Corrugated 
Sheeting 


Ferrule and Rivet 
Form Drawer Pull 


Rivet Compresses into Material 


Lever 
Extrusion 


SOUTHCO Division, South Chester Corporation, 256 Industrial Hwy., Lester, Pa. 
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TYPICAL INVERSE CHARACTERISTICS AT 125 ¢ 
70 26 


60 24 


20 


INVERSE CURRENT (mo) 
a 
°o 

FORWARD CURRENT (amperes) 
n 


Oo 25 50 75 100 125 150 175 200 225 250 9 5 
INVERSE VOLTAGE (volts) 


<>— Reliability at High Temperatures 
~<>— High Power Handling Ability 
“>— Negligible Leakage Current 
~>— No Forward Aging 

4>— High Conductance 

4>— Miniature Size 


(>— Hermetic Sealing 
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UP TO 10 AMPERES AT 125°C 








TYPICAL FORWARD CHARACTERISTICS AT 125 € ALLOWABLE AVERAGE CURRENT VS. TEMPERATURE 


rangitron -<<=- =p -e 3B -¢ 


melrose 76, massachusetts lass Diodes Silicon Diodes Germanium Diodes Transistors Silicon Rectifiers 


ALLOWABLE Haye /RATED lave 


ii 


1.5 2 2.5 3.35 4 45 5 25 50 75 100 125 150 


FORWARD VOLTAGE (volts) TEMPERATURE ( C) 


Transitron’s high power silicon rectifiers are designed for 
reliable high temperature operation in power supply and mag- 
netic amplifier applications. Types 1N411 and 1N412 are 
particularly useful for 28 Volt DC supplies, while type 1N413 
is designed for 130 Volt AC bridge reetifier service. 


Overcoming the basic limitations of selenium, germanium and 
the gas-filled tube, these rugged rectifiers also offer major 
savings in both size and weight. Bulletin TE1321C contains 
detailed information. 


In addition to high power types, Transitron manufactures a complete line of medium 
power silicon rectifiers and diodes. Write for Bulletins TE1321 and TE1322. 


RATINGS AT 125°C 


PEAK RECURRENT MAXIMUM RMS MAXIMUM AVERAGE 
INVERSE VOLTAGE VOLTAGE FORWARD CURRENT 
(VOLTS) (VOLTS) (AMPERES) 

25°C* 125°C* 






























35 
70 
140 


3 
100 
200 












“Rectifier mounted in a 1.25°C/Watt heat sink. 














-.-@ starter for a 
fractional hp motor? 


This small inexpensive control provides 
thermal overload protection. . . . Compact 
construction permits mounting where space 
is at a premium. Designed for use on ac sin- 
gle-phase power systems... up to 230 volts. 


--.a controller for a 
2300 to 5000-volt motor? 


Here is a control for motors up to 2500 
horsepower. All components — contactors, 
meters, overload relays, auxiliary switches 
— are selected to meet the particular re- 
quirements of your application. Current- 
limiting fuses give split cycle short circuit 
protection. 


...or other applications? 
Specific applications, including those be- 
tween the above-mentioned limits, are made 
from an extensive line of starters and con- 
trol components. These standard units are 
factory assembled in infinite combinations 
to meet practically any requirement. For 
help on a particular application, call your 
Allis-Chalmers representative. His recom- 
mendations are backed by Allis-Chalmers 
engineering departments... by experience 
gained solving thousands of control prob- 
lems . . . by complete research and testing 
facilities. A-4721 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 
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HF ROEVAR MAGNET 


YOU WANT x 
x 


MAGNET WIRE THAT LAUGHS AT 5 
ABRASION... AT HIGH SPEED WINDING... OY 


AT SOLVENTS IN TREATING VARNISHES... 
IN SHORT, | 
p) 
YOU WANT 
= 


eo HF Roevar insulation bends re- 
markably without cracking or 
loosening from the conductor. 


‘ 











ROE Ee LiRi<g& 


Subsidiary of The Colorado Fuel and /ron Corporation 





JOHN A. ROEBLING’S SONS CORPORATION, TRENTON 2, N. J. eRaNcHesS: ATLANTA, 934 AVON AVE. + BOSTON, S! SLEEPER ST. + CHICAGO, S525 


—_— 


> Ww. 
ROOSEVELT RD. «+ CINCINNATI, 3253 FREDONIA AVE. « CLEVELAND, 13225 LAKEWOOD HEIGHTS BLVD. « DENVER, 4801 JACKSON ST + DETROIT, 91S 
FISHER BLOG. « HOUSTON, 6216 NAVIGATION BLVD. « LOS ANGELES, S340 € HARBOR ST. ¢ NEW YORK, 19 RECTOR ST. ¢ QOESSA, TEXAS, 

1920 € 2NO0 ST. . PHILADELPHIA, 230 VINE sT . SAN FRANCISCO, 1740 17TH ST. . SEATTLE, 9OO 18ST AVE. S. e TULSA, 321 N. 
CHEYENNE ST. © EXPORT SALES OFFICE, TRENTON 2, N. 4. oer - 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre 


TAYLOR 


FIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOX Y LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Tips for designers 


Furniture can make good use of the mar- 
resistant, tough surface afforded by Taylor 
Vulcanized Fibre plywood combination 
table tops. 


Terminal strips for high-precision elec- 
tronic instruments benefit by the excellent 
insulating properties of Taylor XXXP-301 
hot-punch phenol laminate. 


Heavy bumper blocks for steel mill use, 
made of Taylor Built-Up Fibre several 
inches thick, give long service under severe 
shock and abrasion. 


@ 


Selenium rectifier plates are insulated by 
washers made of Taylor Grade 353 
phenol laminate . . . chosen for its dimen- 
sional stability and mechanical strength. 


TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied . . . schedules safeguarded 

. inventory headaches cured 
... and overall costs reduced by 
having Taylor fabricate finished 
parts to your spe-ifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 


High strength, light weight, excellent insulating and corrosion-resistant qualities make Taylor Epoxy Glass 
Base Laminate the ideal material for tubing in an aircraft fuel gage tank unit made by Avien, Inc. 


When service conditions are tough- 


use Taylor special-purpose laminates 


Designing for severe service? Then 
take a look at what Taylor special- 
purpose laminates can do. Taylor’s 
resin chemists have developed spe- 
cial formulations of melamine, sili- 
cone and epoxy resins . . . for combi- 
nation with a variety of base mate- 
rials. The result is a line of laminates 
which offer the plus performance 
that your new designs may require. 


Taylor epoxy laminates. Retain su- 
perior mechanical properties after 
exposure to high temperatures (above 
430 F) ... have outstanding electrical 
characteristics, moisture resistance 
and resistance to corrosive chemicals 
... setting these laminates apart as 
a means of solving difficult design 
problems. 


Taylor melamine laminates. Excellent 
resistance to arcing, electrical co- 


rona, flame and chemical attack 
characterizes these materials . . . use- 
ful in many electrical applications. 


Taylor silicone laminates. These with- 
stand temperatures up to 500 F... 
provide insulation where other lami- 
nates thus far cannot be used. They 
also possess high mechanicalstrength, 
low power factor and low moisture 
absorption. 


Sheets, tubes and rods of these ma- 
terials are available in a range of 
sizes that will give you maximum 
economy of material in your manu- 
facturing processes. 


To help you in the application of 
these specialized materials to your 
specific product, Taylor offers the 
service of its experienced engineering 
staff. Call on Taylor for a consulta- 
tion on your individual requirements. 
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keyways splines and slots in these 


GRAMIX paris 


are practically FREE! 








Because GRAMIX parts are pressed to 
shape rather than machined, all these keyways, slots and 
splines are in the die impression, so there is no machining 
cost. And the extra cost of dies is offset by the value of the metal 
saved. GRAMIX parts are made from metal powders compacted in presses 
and then sintered at high temperatures. Intricate shapes such as these can be 
held to tolerances as fine as .0005”. They can be oil-impregnated to provide self- 

lubrication. GRAMIX parts cost less than machined parts 

yet often outlast them. Write today for full details. 

OUR 101ST YEAR 1 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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MOTOR FACTS ON INDUSTRY'S 
MOST PREFERRED “POWER PACKAGE” 


Electrical System Fact—Only the new Life-Line “A” 
motor gives you the unsurpassed corrosion-resistant 
protection of exclusive new Bondar, Bondite and 
Mylar* insulations. 

*Du Pont Registered Trade-Mark 





most corrosion-resistant motor 


on the market 


The corrosive action of chemicals takes a 
heavy toll on conventional motors. The new 
Westinghouse Life-Line® “A” motor offers 
more protection against corrosive atmos- 
pheres than any other motor you can 
buy. How? 

Because the combined improvements in 
insulation, housing and bearing design give 


unsurpassed protection against any contami- 
nation. It takes the right combination of such 
improvements in a// three systems—electrical, 
mechanical and lubrication—to make the 
Life-Line “‘A” industry’s most preferred 
power package. 

Get all the facts by calling your Westinghouse 


sales engineer... The Man With The Facts. 
jJ-21881 


you can 6E SURE...1F its 


Westinghouse 


Mechanical System Fact—New cast-iron frames and 
brackets utilize the finest grained castings with uniformly 
thick wall sections precisely fitted and sealed. Molded 
glass plastic cooling fans on totally-enclosed types are 
chemically inert. 


Lubrication System Fact—The new pre-lubricated Life- 
Line “A” bearing features a “4-way seal”—two seals on 
each side. Totally-enclosed types have additional neo- 
prene flinger which assures bearing protection in any 
corrosive application. 
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New CLARE Type Il 


AY Sa eh al 
Stepping Switch 























Small, 
compact design 

provides millions 
of steps without 
any readjustment 











This new CLARE Type 11 Springdriven Stepping 
Switch is the latest in the CLARE line of uniselectors, or 
rotary switches, for completing, interrupting, or chang- 
ing the connections in a succession of electric circuits in 
response to momentary impulses of current. 


Like the larger and older switches in the CLARE line— 
Types 20, 26, 40 and 52—this sturdy, fast-stepping 
little switch is capable of many different applications, 
such as: 





e@ Selecting any desired point in a series 

@ Selecting the first unoccupied point in a series 

@ Sequence controlling: automatically controlling a 
series of operations in a predetermined manner 

@ Counting and totalizing 

@ Generating timed pulses 

@ Monitoring 





The CLARE Type 11 Switch is designed to be free from 
critical adjustments. The few adjustment points are 
unusually easy to reach when required, but choice of 
materials and design provides millions of steps without 
any readjustment. 


Send for Engineering Bulletin No. 121 for complete 
information on the new CLARE Type 11. Address: 
C. P. Clare & Co., 3101 Pratt Blud., Chicago 45, Ill. 
In Canada: Canadian Line Materials Ltd., Toronto 13. 
Cable Address: CLARELAY. 


| CLARE 
in the 
thudine diLectetion industrial 
level switch hermetically sealed in a can field 
commonly used to enclose one CLARE Type C Relay 

















KLOZURE OIL SEALS 


USED IN THE FIRST 
SEALED FULL TYPE 


ROLLER BEARING 








1g 
or » 
Above: McGill's new sealed Guiderol** bearing with two built-in springless h 
5 KLOZURES, Model 71-A. Left: The Model 71-A has a narrow cross section \ 
n consisting of a molded synthetic rubber sealing member securely bonded to , 
and integral with a metal case. 
8 
3, In developing their new sealed Guiderol bearing, the designers of McGill 
Manufacturing Co., Inc., (Valparaiso, Ind.) required a dependable 4 
grease seal which could be built into the unit without increasing the 
overall bearing size. 
Springless KLozure Model 71-A proved to be the answer! For here 
was a proven grease seal of narrow cross section specifically designed for 
limited space applications. Here, also, was a trouble-free seal which 
would keep out dust and retain the lubricant for the life of the bearing. 
There’s a service tested KLozurE model for every bearing application. 
m Let us show you how Garlock KiLozurss can solve your sealing prob- 
re lems. Just call the Garlock office nearest you or write 
of for Kiozure Catalog 10. 
it Two springless KLOZURES, lips turned 
in, on Guiderol bearing provide life- “ 
time retention of lubricant. For re- 
lubricating at high pressures other \ 
> sealing arrangements (with lips turned THE GARLOCK PACKING COMPANY, PALMYRA, N. ve Fy \ 
t; with lip in and t; : as : / ae 
. nti aaa one avelleble with = Sales Offices and Warehouses: Baltimore « Birmingham « Boston ¢« Buffalo « Chicago / <=> \ 
bearings. Cincinnati ¢ Cleveland ¢ Denver ¢ Detroit ¢ Houston « Los Angeles ¢ New Orleans « New he . ' 
: York City ¢ Palmyra(N.Y.) ¢ Philadelphia « Pittsburgh « Portland (Oregon) « Salt Lake .-s 
*Registered Trademark City ¢ San Francisco e St. Louis ¢ Seattle ¢ Spokane « Tulsa. r J 
**Trademark of the McGill Manufacturing Co., Inc. In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. ; R 


PACKINGS, GASKETS, OIL SEALS, 


(;ARLOCK MECHANICAL SEALS, 


RUBBER EXPANSION JOINTS 
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“PURCHASE ORDER 
NUCLEONICS DIVISION 


NERAL @ ELECTRIC 
oma Comp, 















PURCHASE ORDER 


PEIVE ALLEN B. DU MONT LABORATORIES, INC. 
spi 35 MARKET ST., EAST PATERSON, N. J. 


URCHASE ORDER HO. 






AON Ane, mee a Md. 


For Electronics: 


Faster Assembly... 
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Se -20-51 e 
| : Better Design 
t | STROMBERG-CARLSON COMPANY 
| | PURCHASE ORDER ROCHESTER 3, N. Y. Why do leading electronic manufacturers order 
~ “4 and re-order Simmons’ QUICK-LOCKS in quantity? 
| ae For good dollar-wise reasons: 
A ererese = 0.509201 P -3 IN ASSEMBLY— 












* No special tools are needed for installation. 
* Flexible mounting takes care of curved sheets 


509201 Pe8 


and misalignment. 
* Various material thicknesses can be handled. 














IN DESIGN— 

* Initial loads taken by helical spring. Increased 
loads carried on solid supports. 

* 90-deg. rotation locks and unlocks fastener. 

* Stud is self-ejecting when unlocked. 

* Stud is self-aligning. Makes mounting and de- 






Ts pains FAZTENER CORPORATION 


Zé) A ee ¥ 


mounting detachable panels simple. 













QUICK-LOCK can help reduce your assembly costs 





é Exce.tence IN (RAMT HED. ELectrowics 

A 

| YTHEON MANUFACTURING Company 
WALTHAM 54, E 


MASSACHUSETTS 373 


Darg. 


and can add unusual advantages to your designs. 
Send for data and samples today. 


SIMMONS FASTENER CORPORATION 
1752 No. Broadway, Albany 1, New York 
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QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 
DUAL-LOCK 


PURCHASING 





Simmons 


JUST OUT! 


NEW 36-PAGE CATALOG WITH APPLICATIONS 
SEND FOR IT 


Fasteners that improve products 





and reduce assembly costs. 
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fiber gasket 


won't dry out or shrink, stops oil leaks 


Oil leakage was the subject of frequent complaints 
received by an air compressor manufacturer. Accord- 
ing to reports, leaks resulted when the compressor 
oil pan gaskets dried out. Lubricating oil in the pans 
was extracting the binder from these fiber gaskets, 
causing them to shrink and leak. 

Oil leakage was stopped when the manufacturer 
began using Armstrong CN-705 Accopac®. This im- 
proved fiber material is made with a non-extractable 
latex binder . . . it will not dry out or shrink in any 
recommended application. The new specification also 
lowered costs because Accopac’s unusual compressi- 
bility permitted the use of a thinner gasket. 

Many troublesome sealing problems are solved 
easily with materials in the Armstrong Accopac fam- 
ily. These materials are unique compositions of cellu- 


lose fiber, cork, and latex binder. Accopac’s uniform- 
ity insures remarkable crush resistance, good re- 
covery, and ability to seal at bolting pressures as low 
as 800 Ibs./sq. in. Test Accopac whenever you need 
extra dependability in a low-cost gasket material. 


FREE 24-PAGE MANUAL—Look for 
“Armstrong Gasket Materials” in 
Sweet’s product design file . . . or 
write for your personal copy. It 
contains more about Accopac as 
well as facts about Armstrong syn- 
thetic rubber, cork composition, 
and cork-and-rubber. Write to 
Armstrong Cork Company, Indus- 
trial Division, 7005 Ingersol Street, 
Lancaster, Pennsylvania. And be 
sure to specify Armstrong Gasket 
Materials when you order from 
your gasket fabricator. 


(Armstrong Accopac 


. . . used wherever performance counts 


1955 





Mighty midget ‘“‘tunes up” for major 


This miniaturized CST-50 variable ce- 
ramic capacitor outperforms capacitors 
several times larger. C.T.C.’s unique de- 
sign includes a tunable element which vir- 
tually eliminates losses due to air dielectric. 
This results in wide minimum to maximum 
capacity range of 1.5 to 12 MMFD. 

This tuning sleeve is at ground potential 
and can be locked firmly to eliminate un- 
desirable capacity change. Each CST-50 is 
provided with a ring terminal with two 
soldering spaces. 

This is but one of a versatile family of 
C.T.C. ceramic capacitors of this type, 
built to C.T.C.’s quality control production 
standards for guaranteed performance. 

All C.T.C. components standard or 
custom — are subject to this precision 
manufacture. Other C.T.C. components 
include coil forms, coils, terminal boards, 
terminals, diode clips, insulated terminals 
and hardware. C.T.C. engineers are glad 
to consult on your component problem. 
Write now for sample specifications and 
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prices to Sales Engineering Department, 
Cambridge Thermionic Corporation, 453 
Concord Ave., Cambridge 38, Mass. On 
West Coast, contact E. V. Roberts, 5068 
West Washington Blvd., Los Angeles 16 
or 988 Market St., San Francisco, Calif. 


C.T.C. Capacitor Data: Metallized ceramic forms. 
CST-50, in range 1.5 to 12.5 MMFDs. 
CST-6, in range 0.5 to 4.5 MMFDs. 
CS6-6, in range 1 to 8 MMFDs. 
CS6-50, in range 3 to 25 MMFDs. 
CST-50-D, a differential capacitor with the top half 
in range 1.5 to 10 MMFDs and lower half in 
range 5 to 10 MMFDs. 


performance 


CAMBRIDGE THERMIONIC CORPORATION 


makers of guaranteed electronic components, 


custom or standard 


ELECTRICAL MANUFACTURING 











































it begins when you start 


You can have an Emerson-Electric power-drive specialist right 
Lie at your elbow the moment you start working on any design 
Aes. problem. He will stay with it to the “end of the line” —follow 
iz through every stage from development to final test and 
neat application runs. 





i Help like this is especially valuable because Emerson-Electric 
spe specialists know motors AND the needs of appliance and 
Panat equipment manufacturers. They have gained their knowledge 


ne through 65 years of meeting motor-drive requirements— 

Ee beginning in 1891, when the first motor was produced to 
operate a sewing machine. Since this early date, their 
accumulated experience has covered 38 different fields; a few 
are listed at the left. 


Profit by Emerson-Electric’s years of experience and the S 





. combined ability of its motor specialists. They know motors 
x AND the appliance and equipment business. 


EMERSON-ELECTRIC 
SUPPLIES MOTORS 
FOR APPLIANCES AND 
EQUIPMENT IN THESE 








CLASSIFICATIONS 
Beauty Shop 
Farm For Hermetic Motor For For 
Heating and Oil Burners Parts Laundry Equipment Blowers 
Ventilating 
Laundry 
Medical era, Write THE EMERSON ELECTRIC MFG. CO., 
Musical .— aw ST. LOUIS 21, MO., for Bulletins listed below 
Office \ se 
Printing and \ () M 4005-A Capacitor-Start (© M 4005-D Fan Duty 
Typesetting Ont: ye (1) M 4005-B Split-Phase 1) M 4005-E Oil Burner 
Ke i | C1 M 4005-C Integral | M 4005-F Jet Pump 
i 
Refrigeration CJ M 4005-G Blower aa 
Scientific 
Store 
Emerson-Electpric ao: st. rouis « since 1890 


Branches 


New York 17, N. Y., 420 Lexington Ave. ¢ Chicago 23, Ill., 1623 S. Pulaski Road ¢ Syracuse, 
N. Y., 209 Oakley Drive ¢ Detroit 7, Mich., 1375 E. Jefferson Ave. « Los Angeles 42, Cal., 
5415 York Blvd. ¢ Davenport, lowa, 617 Brady St. « Cincinnati, Ohio, 2917 Ratterman Ave. 
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AND IT'S C/R SEALED OIL AND WATER-TIGHT FOR LIFE! 


You can’t put the squeeze on this pump shaft. It’s powered 
by a shaded pole electric motor rated at 1/150 h.p. The 
unit is oil-filled and hermetically sealed—used to pump 
water from evaporative-type air conditioners. C/R was asked 
to supply a seal that would retain the lubricant for life, and 
exclude water, but give minimum friction to avoid starting 
difficulty at low voltage. A C/R Oil Seal with a special 


Sirvene element was developed. It works beautifully. It seals fo | = ae e E > T 


efficiently at pressures up to 35 psi ... and the breakaway 

torque is negligible. Applications like this are a specialty TF | 
with Chicago Rawhide. For over thirty years C/R engineers O 

have been providing equally successful solutions for tough 

sealing problems. . . and they will welcome the opportunity 


to help you with yours. For basic information let us send you More automobiles, farm equipment and industrial machines 
a copy of “C/R Perfect Oil Seals.” rely on C/R Oil Seals than on any 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


1301 Elston Avenve O!L SEAL DIVISION Chicago 22, Illinois 


IN CANADA: SUPER OIL SEAL MFG, CO., LTD., HAMILTON, ONTARIO 
Other C/R products 
SiRVENE:: (Synthetic rubber) diaphragms, boots, gaskets and similar parts for critical operating conditions * Conpor: Controlled porosity 


mechanical leather packings and other sealing products « Sirvis: Mechanical leather boots, gaskets, packings and related products. 


ELECTRICAL MANUFACTURING 
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D.C. OUTPUT VOLTAGE 
FILAMENT VOLTAGE 





90 100 110 120 130 90 
PRIMARY VOLTAGE 


These curves contrast the piate and filament supply voltages obtained from 
a@ Sola and a conventional power transformer when line voltage is varied 


from 100v to 130v. 


Improve Performance of electronic products ? 
with built-in regulating power transformer 


You can make sure your product will always receive correct plate 
and filament voltages by building in a Sola Constant Voltage Power 
Transformer (Type CVE) in place of a conventional, non-regulating 
power transformer. 

The Sola CVE provides +3% regulation of plate and filament 
supply, with line voltage variations of 100 to 130 volts. Regulation is 
completely automatic, continuous and substantially instantaneous 
(1.5 cycles or less). Sola CVE stabilizers have no moving parts or 
tubes, require no manual adjustments or maintenance, and are self- 
protecting against short circuits. 

Three stock units (all with high voltage ct, 5.0v and 6.3v regulated 
windings) are stocked by your electronic distributor. You can order 
production quantities of special units manufactured to your specifi- 
cation. We invite your inquiry. 


Automatic, Maintenance-Free Voltage Stabilization 


sO = 


CONSTANT VOLTAGE TRANSFORMERS for Regviction of Electronic and Electrical Equipment ¥ LIGHTING ee ee ee : 
Mercury Vapor Lamps. ee arte ete tee Street, Chicago 50, Illinois, Bishop 2-1414 © . BOSTON: 272 Centre Street, - 
Newton 58, Massachusetts _ NEW YORK 35; 103 Eust 125th OS ANGELES 26: 2025 Sunset Boulevard. © PHILADELPHIA: Commercial Trust 


Building © CLEVELAND 15: 1836 Euclid Avenue * TRANSAS CITY 2, MISSOURI. 406 West 34th Street ° ee ae 


i cats a atest SRNR Bet sec cntosanaieas WR Se RIS 


MAY 1955 


A: 50% Lood SOLA CONSTANT VOLTAGE TRANSFORMER 
tw ———— CONVENTIONAL POWER TRANSFORMER 
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TYPICAL STOCK UNIT: Sola Electronic 
Power Transformers are made for chassis - 
mounting. They are furnished complete 2 
with separate capacitors and capacitor 
mounting brackets. 


is Raab 





SEND FOR FOLDER: 


Please write for folder which 
gives complete data. 


Ask for CIRCULAR 6E-CVE-195 














Don't let cord failure spoil your product performance 


oecity ew ROME 50 


NEOPRENE SHEATHED 
FLEXIBLE CORDS 


A Whether you are manufacturing original elec- 
TYPE “SO”—600 VOLTS trical equipment or specifying: replacements, 
you. know the important part flexible cords 

TWO CONDUCTOR THREE CONDUCTOR 


as cord failure can injure an equipment 
| 40 | 95ibs. | .41 | 105 Ibs. | pre sates reputation and can cause costly 
| 41 | 100tbs. | 43 | 120 Ibs. | P'That is why it will to specity N 

| 53 | 1601bs. | .56 | 200 bs. | Rome 50 Flexible Cords lia ed an 
| 60 | 215Ibs. | 64 | 260 Ibs. | dependable cord life because their Neoprene 
| 64 | | 69 | 


jackets are specially compounded and cured 
—— aa se. to give greater protection against sunlight, 


acids, oils, moisture, abrasion and flame. This 

careful compounding and curing also gives 

you a more flexible cord that is easier to 
handle. 

TYPE “SJO” FLEXIBLE—300 VOLTS Available in Types SO and SJO, Rome 50 


asia THREE CONDUCTOR Flexible Cords are economically priced as a 
ING Approx. Net companion line to Rome's quality-proven Rome 

i 70 Ib 60 heavy-duty cords and portable cables. 
| 16/30 | 90 | S3ibs. | 33 | e ""™@ When you need portable conductors specify 


63 lbs. 





6 lbs. — A% Rome... Rome 50 for regular service... 
; Rome 60 when the service is tough. 


TYPE “SJO” EXTRA FLEXIBLE—300 VOLTS 
re 
O. D. Wt. Per M’ Oo. D. Wt. Per M’ 
42/34 50 lbs. | .33 | 70 lbs. e \ 
67/34 6llbs. | . 
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It Costs Less to Buy the Best 


ROME + NEW YORK 


TORRANCE = CALIFORNIA 
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STRONGER 
CONSTRUCTION 


SWIFTER 
PRODUCTION 


NEATER 
INSTALLATION 


with Phillips Cross-Recessed-Head Screws 


SURFACE MARRING DANGER ELIMINATED on cer- 
tain types of push button stations manufactured 
" by The Clark Controller Company, Cleveland, 
of 39 Phillips Screws Ohio, a major manufacturer of one-of-a-kind 


LP p #1 . ~S 
RUGGED PERFORMANCE STANDARDS are met by use a a on 
on one electronic assembly at the Gray Manufacturing Company, electrical controls. ‘“We selected Phillips Screws 


Hartford, Conn., makers of Audograph Soundwriter. Gray’s Chief because of their neat appearance and because 
Estimating Engineer says, ‘“‘Improved efficiency and speed of produc- they permit easy assembly with driver slippage 
tion make the selection of Phillips Screws almost automatic. We get up reduced to a minimum,” says Engineering 
to 20% increased production.” Standards Manager. 


THE FASTENERS OF TODAY... 
° 
~ AND OF THE FUTURE 
= MM marks the spot 


Ss the mark of extra quality 


Allmetal Screw Products Company, Inc. « American Screw Company « Atlantic Screw 
Works, Inc. « The Blake & Johnson Co. * Central Screw Company « Continental Screw 


TIME AND LABOR SAVING ADVANTAGE... Company « The Eagle Lock Company « Elco Tool and Screw Corporation « Great Lakes 
in addition to extra-secure bonding . . . Screw Corporation « The H. M. Harper Co. » The Lamson & Sessions Compan 
makes SEMS type Phillips Screws, with P oa a Oe | oe 
attached lock washers, very popular in National Lock Company + The National Screw & Manufacturing Co. + Parker-Kalon 
Otis Elevator Company’s production of : ; 3 aot 

these current-carrying contacts. Says Otis’ Div. General American Transportation Corporation « Pheoll Manufacturing Company 
Consulting Engineer, ‘Phillips Screws P x 

mean greatly increased production, de- Rockford Screw Products Company « Scovill Manufacturing Company : Shakeproof 
creased assembly time, a neater installa- Division Illinois Tool Works « The Southington Hardware Manufacturing Company 
tion, tighter, more positive contact, and 


surer driver bit centering.” Sterling Bolt Company + Universal Screw Company + Wales-Beech Corporation 





iff / / 
vf “We'll start by specifying Fasca 


/ 

/for this motor application.” 

/ / 
Yes, smart design engineers agree: whatever the 
exact rating and size of the fractional H.P. motor 
they specify, it must be a Fasco Motor. Chances are 
Fasco already has exactly the right motor for the 
application in production; if not, we will “tailor” a 
motor to meet specific requirements. Remember .. . 
Fasco Motors mean dependability and long life 
which are strong selling points for your product. So 
when it’s a question of fractional H.P. motors... 


consutt FASCO |... First! 


How about letting us send 
you a copy of our new cata- 


| kd log? It is yours for the asking. | 


FRACTIONAL H-P. | }-—_ FASCO INDUSTRIES, INC. 
MOTORS = ROCHESTER 2,NEW YORK 


Composite view of the three Fasco 
Plants located in Rochester, N. Y. 
and Fayetteville, N. C. 
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Light-weight, strong, rugged, weather- 
proof... and appealing to modern tastes 
... furniture of Revere Aluminum made 
by leading manufacturers brings new 
satisfaction to outdoor and indoor living. 

If you are a manufacturer of home or 
office furniture, or accessories, you will 


find in Revere Aluminum Tube, Sheet 
and Extruded Shapes the fine surface 
finish and superior working qualities that 
smooth the flow of production and give 
extra eye-appeal to your products. 

If you are a manufacturer of anything 
that is made or could be made better of 
aluminum, it will pay you to take ad- 
vantage of Revere’s exceptional experi- 
ence in metals and Revere’s Technical 
Advisory service. Revere Copper and 
Brass Incorporated, Founded by Paul 
Revere in 1801, Executive Offices, 230 
Park Avenue, New York 17, N. Y. 


REVERE KNOWS ITS A-B-C’S 





Here’s why product designers 
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G-E MACHINE TOOL WIRE 


Tough, strong, acid- and oil- 
resistant G-E Flamenol* machine 
tool wire is designed and manu- 
factured to meet high operating 
standards under the severe condi- 
tions called for in machine tool 
wiring. Meets Joint Industry Con- 
ference Standards of National 
Machine Tool Builders Association. 
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G-E MAGNET WIRE 


General Electric has the correct 
type for every requirement. 
FOR CLASS A APPLICATIONS— 
(Temperatures up to 105 C)—Formex synthetic resin 
film-insulated wire. 
FOR CLASS B APPLICATIONS (Temperatures up to 
125 C) —General Electric Alkanext magnet wire, 
Deltabeston* glass, or asbestos-insulated types. 
FOR CLASS H APPLICATIONS (Temperatures up to 
180 C)—General Electric glass or asbestos types im- 
pregnated with silicone varnishes, and Teflon** film- 
insulated magnet wire. 





specify G-E wires and cords 
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G-E FIXTURE WIRE 


General Electric fixture wire is available 
with asbestos, silicone rubber, or thermo- 
plastic insulation to meet a wide variety of 
lighting fixture needs—and there’s nothing 
superior to it for long life and dependable 
service. 


These G-E products help 
keep manufacturer’s rejects 
to one-tenth of one percent 


Syncro 900 Sanders, products of Syncro Corporation, 
Oxford, Michigan, pass rigid factory inspection with a low 
rejection rate of only one-tenth of one percent . . . and 
Syncro engineers credit much of this performance to the 
G-E wires and cords they’ve specified as components in 
their sanders. 


SJ TYPE CORDS — for long, dependable service despite 
hard usage. They’re rubber-jacketed, lightweight, and flex- 
ible; resistant to acids, alkalies, and water. 


FORMEX* MAGNET WIRE—for coil windings that stand 
up better than conventional-type enameled wire. More com- 
pact than those made of fibrous insulation. 

The unusually low rejection rate allows the Syncro Sales 
Department to back up their dealers and customers with a 
“positive guarantee against motor burn-out, as long as the 
individual owns the tool.” 


* Registered Trade-mark General Electric Company 
f Trade-mark registration applied for by General Electric Company 
** DuPont Trade-mark for tetrafivoroethylene resin 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


CAN G-E WIRES AND 
CORDS IMPROVE 
YOUR DESIGNS? 


Investigate how G-E wires and cords can become an 
important part of your product story. Write today for 
your free copy of “G-E Wires, Cables, Cords for 
Product Designers.” Address Section W155-522., 


General Electric Company, Bridgeport 2, Connecticut. 

















You can cut costs...improve design...simplify purchasing 


with C-D-F DIAMOND 


If your job is to select a general-purpose insulating material that 
is low cost, useful for both electrical and mechanical applica- 
tions, easy to machine and form, consider the advantages of a 
unique old-timer — C-D-F’s Diamond Vulcanized Fibre. C-D-F 
first made fibre in 1895, back in the early days of the electrical 
industry, and is today one of the world’s largest producers and 
developers of this versatile material. 


OUTSTANDING MECHANICAL QUALITIES 

Think what Diamond Fibre can do. Its weight is half that of 
aluminum, yet it is one of the strongest materials known per unit 
weight. Tensile strength is 10,000 to 15,000 pounds per square 
inch. Shearing strength is about 10,000 pounds. Almost as strong 
as iron, on a weight:strength ratio basis. Diamond Fibre is tough 
and will not readily crack or shatter under heavy impacts. Its 
surface is hard and smooth. In forming, fibre can be moistened 
and dried repeatedly without having its structure, or quality sig- 
nificantly altered. C-D-F makes a special forming fibre, using 
longer cotton cellulosic fibers for added strength. 


ALSO GOOD ELECTRICALLY 


Although given a modest insulation rating for resistance to heat 
(A.1.E.E. Class A with a temperature limit of 221°F.), Diamond 
Fibre is often used because of its excellent arc resistance and good 
dielectric strength. It also has desirable deionizing properties and 
low heat conductivity. Fibre can be combined or surrounded with 
moisture-resistant laminated plastic. C-D-F does this in volume 
for manufacturers of low voltage cartridge fuses and high tension 
expulsion fuses. Inside is a fibre tube with excellent arc extin- 
guishing properties and high internal bursting strength. Outside 
is a weather- and moisture-proof shield of rolled phenolic Dilecto. 


MANY GRADES AND FORMS 


Diamond Fibre sheet and roll grades include Bone, Commercial, 
and Electrical Insulation (fish paper) NEMA grades. Fibre tubing 
is normally made only in Bone grade, with rods available in both 
Bone and Commercial grades. The chart shown outlines the major 
characteristics of these grades. Special grades include fibre spe- 
cifically adapted for these mechanical purposes: abrasive, bobbin, 
flexible, forming, pattern, shuttle, sanitary goods, trunk and case. 
Built-up sheets can be supplied that are lower in cost than stand- 
ardard thick sheets. 


GOOD EXAMPLES of Diamond Fibre formed and machined by C-D-F. Left— 
An insulating barrier made from three pieces of fibre, punched and formed. 
Fibre tubing is even used for rivets. Right—A fibre tube which has been smooth- 
sawed to length, punched twice and countersunk. C-D-F can handle the entire 
job for you, do it faster and at low cost. This includes selecting and testing the 
proper grade of fibre. machining and inspection, assembling if needed. 
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VULCANIZED FIBRE 


C-D-F 
BONE 
FIBRE 


Hard, stiffest grade. High density. 

Resists wear, abrasion, has high compressive strength. 
Good dielectric strength when dry. 

Super machining qualities. Not recommended for bending. 


C-D-F Mechanical and electrical grade. Medium density. 
COMMERCIAL Tough, pliable. Good mechanical properties. 
Fair dielectric strength, normally high when dry. 
FIBRE Can be bent, punched, and formed. 


Electrical insulation “‘fish paper’ grade. 

Unusually free from foreign matter. 

Withstands extreme bending and forming without cracking. 
High dielectric strength, except under high humidity. 


C-D-F 
DIAMOND 
INSULATION 


WHAT IS FIBRE? 

Vulcanized fibre is made by combining layers of chem- 
ically jelled paper. The chemical compound used in 
gelling the paper is subsequently removed by leaching 
and the resulting product, after being dried and finished 
by calendering, is a dense material of partially regener- 
ated cellulose in which the fibrous structure is retained 
in varying degrees, depending upon the grade of fibre. 

—NEMA Standard VU 1-1.1 


VULCOID—A RESIN-IMPREGNATED FIBRE 


One of C-D-F’s products is a great material called Vulcoid. 
Vulcanized Fibre is its base, but a special combination of C-D-F 
resins give Vulcoid a moisture resistance intermediate between 
vulcanized fibre and that of higher-cost laminated thermosetting 
plastic. One company uses Vulcoid for electric light switch parts 
where it cuts their costs and improves their products. Another 
big outfit uses Vulcoid in place of fibre for its improved electrical 
properties and good formability. If you have never tested or 
heard of this C-D-F exclusive, write for details and samples. 


MANY LESSONS IN FIBRE KNOW-HOW 


At C-D-F there are bins holding thousands of sample Diamond 
Fibre parts — for electrical, textile, materials-handling, and 
machinery applications. They represent years of experience in 
designing and machining fibre to meet exacting needs. Also, they 
stand for C-D-F’s ability to 
help you solve your specific 
materials selection prob- 
lem. Get the facts about 
C-D-F and Diamond Fibre. 
Call your nearest C-D-F 
sales engineer (offices in 
principal cities), or look in 
Sweet’s Product Design 
File. Write for samples and 
the new 1955 Diamond 
Fibre catalog with com- 
plete mechanical and elec- 
trical properties, size charts. 
Enclose your print for quo- 
tation—C-D-F is a big, re- 
liable source of supply! 
WRITE FOR NEW DIAMOND FIBRE CATALOG! 


Coitintuld-Diiemmd Fite 
CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 13, DELAWARE 


C-D-F CORRUGATED FIBRE is used 
by manufacturers of distribution trans- 
formers for load and oil ducts. The 
corrugations do not flatten out after 
baking or in oil at temperatures normal 
to such units. Also, it is more eco- 
nomical than laminated molded thermo- 
plastic and can be cut to size, with a 
big saving in time and materials. 
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KLIXON 
Thermo Enép 
CONTROLS 


are Dependable 
and 
Service Free 


Carrier Unit Heaters have long been 
known for their heating efficiency and 


outstanding performance. 


To insure accurate temperature control 
in their gas-fired unit heaters, Carrier 
uses Klixon Thermo-Snap Temperature 
Controls. Mr. Theodore F. Stone, Chief 
Product Engineer, writes: ““We have used Spencer 
Klixon fan and limit temperature controls on our 
units for 6 years and have always found them to be 
dependable, service free and in accordance with 
specifications.” 


What’s your temperature control problem... low 
and high limit controls, fuel delay switches, tube 
and rectifier cooling, fan switches, operating con- 
trol... Klixon Thermo-Snap Controls are meeting 
the requirements for these and other applications 
in military and civilian products, daily. 


TRADE MARK REG 


METALS AND CONTROLS CORPORATION 


SPENCER THERMOSTAT DIVISION 
105 FOREST STREET, ATTLEBORO, MASS. 


Klixon Thermo-Snap Controls are available in 
many hermetically sealed and open types in a wide 
variety of operating temperature ranges. 


Klixon Engineers, specialists in temperature con- 
trol applications, can help you work out your 
specific application details. Write for their help or 
further information. 


Typical Klixon Thermo-Snap Controls that can help 
you solve your Thermostat Control Problems 
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THE CONCEPT of the engineer-scientist team 
got a tremendous impetus as a result of the 
development of the atom bomb. The theoreti- 
cal work was done by scientists and the plant- 
scale production by engineers of every variety. 
Since the close of the war further work by 
physicists and chemists has demonstrated that 
new basic concepts discovered in the research 
laboratory on the sub-atomic or nuclear level 
has created new materials and components for 
the engineer to produce and apply. 

Out of theoretical solid-state physics have 
come semiconductor devices like transistors 
and point-contact and junction diodes that 
are a direct challenge to conventional elec- 
tronic devices. Direct energy conversion by 
nuclear reaction is already here in basic form. 
New concepts in magnetic materials have 
brought back old materials in new roles as 
ferrites—minerals rather than metals. Mag- 
netic and other types of “memory” devices 
came in with the new computers. And in turn, 
“decision” elements from computers that give 
yes or no answers pose a threat to conventional 
switching devices like electromagnet relays. 

Management is sensing the new thinking 
and at least one company—RCA—is asking 
its research men to develop products like air 
conditioners that operate on entirely new 
principles rather than liquefication and vapori- 
zation of gases. 

ELECTRICAL MANUFACTURING has empha- 
sized more than once the interdependence of 
components and the materials that enter into 


The Engineer -Scientist 


their design. It has emphasized also the con- 
cept of the design team comprising chemists, 
physicists and engineers. 

The current trend in the engineer-scientist 
relationship is of much concern to engineer- 
ing educators and should be to those who will 
ultimately employ the product of engineering 
colleges. Current thinking is away from 
specialized “professional” or practical courses 
to a more thorough grounding in the sciences 
and in the humanities, too. MIT, for example, 
is reorganizing its entire course in electrical 
engineering to wrap every facet around the 
basic concept of materials and fields—electric 
and magnetic. Instruction in traditional a-c 
and d-c machinery is to be discontinued and 
much of the outdated laboratory equipment 
discarded. The fundamental concepts of science 
will be emphasized instead. Columbia Uni- 
versity's School of Engineering favors three 
years in a liberal arts college and two years 
in engineering and science to meet industry’s 
demand for broadly trained men who know 
something about a lot of things. 

The question is whether this kind of a solid 
background in science is better for a man who 
goes into engineering sales or production 
rather than research and development. The 
liberal arts education would certainly help 
him in dealing with people. 

It looks as if a lot of old grads should 
go back to college and take a fast course in 
solid-state physics . .. And one in the humani- 
ties wouldn’t hurt! 















Progress in Electron Tube 


RECENT PROGRESS in receiving tube design has been con- 
cerned mainly with improved reliability in severe environ- 
mental conditions, especially those encountered in mili- 
tary applications. This progress may be divided into two 
broad categories. The first is concerned with the improve- 
ment of currently available types of tubes. The other has 
a somewhat longer range viewpoint and has to do with 
the development of radically new principles. Examples of 
both are given in this article. 

Reliability of an electron tube may be defined as the 
probability that the tube will give satisfactory performance 
for a given period of time when used in the manner and 
for the purpose intended.(/)* This definition is not only 
reducible to mathematical terms for analysis, but it also 
contains the caution that its use be limited to tubes de- 
signed and manufactured for the specific application at 
hand and used under circuit and environmental conditions 
for which it was designed. In practical terms it means 
that tubes must be designed to suit the needs of the applica- 
tion in which they are to be used before reliability can 
be fairly evaluated. 

Through the years receiving tube manufacturers pro- 
duced tubes primarily for the home entertainment field. 
The problem here was to achieve an economic balance be- 
tween the cost of manufacture and degree of reliability 
satisfactory to the buying public. A measure of success in 
this might be the number of times a tube had to be re- 
placed in a pre-war home receiver. This, on the average. 
was very seldom and in a great many cases extended over 
a period of years. 

Reliability became a problem when tubes were used in 
applications where they were not particularly suited for 
the conditions. During the war years the only tubes avail- 
able for the many critical uses were those designed fo1 
home entertainment use. In short, we and all other nations 
were caught unprepared insofar as tubes suitable for mili- 
tary use were concerned. 

Commercial airlines became sufficiently concerned with 
reliability of tubes in their particular applications that 


* Italic numerals in parenthese s apply to Cited References at end of article. 


92 


they initiated a long range project to investigate the 
causes and possible cures of tube failures. Through Aero- 
nautical Radio, Inc. (ARINC), owned jointly by several 
airlines, they conducted an investigation to determine the 
rate of tube failure in equipment installed in commercial 
aircraft and the causes of failure. 

The removal rates for the first 1000 hr of operation were 
found to be between 0.5 per cent and 8 per cent for various 
tube types and manufacturers. ARINC engineers believe 
that tubes having a considerably higher level of relia- 
bility than the tubes investigated (made in 1952) are now 
being made. They believe that a removal rate of 0.1 per 
cent for the first 1000 hr should be attainable under op- 
timum practical conditions of operations. (2) 

The Defense Department and the three armed services 
also became greatly concerned with tube reliability in 
military applications. As a result, an extensive program 
to improve receiving tube reliability in military applica- 
tions was set up and coordinated with the already exist- 
ing program for tube development research. The three 
services have tube reliability problems which are peculiar 
to themselves as well as those that are common to one or 
both of the other services. Their work, both in their own 
laboratories and contracts with tube manufacturers, is co- 
ordinated by the Advisory Group on Electron Tubes 
(AGET). This advisory group is an agency of the Office 
of the Assistant Secretary of Defense (Research and De- 
velopment), and its membership, as well as its working 
groups, includes engineers prominently identified with 
electron tube research and development in private organ- 
izations and in the three services. The broad function of 
AGET is to coordinate the activities of all groups partici- 
pating in electron tube (including devices having similar 
properties) research and development, of which reliabil- 
ity is a part. The secretariat of AGET is provided under 
a joint service contract with New York University. 

A fundamental phase of the reliability program was to 
survey tubes removed from service in military applications 
so that the cause for removal might be determined. To do 
this, two joint-service projects were set up to collect and 
analyze tubes removed from military equipment, both in 


ELECTRICAL MANUFACTURING 











Reliability 


the field and in the equipment manufacturer’s plant. A 
field surveillance project, administered by the Bureau of 
Ships of the Navy, was assigned to ARINC. The second 
project, administered by the Army Signal Corps and as- 
signed to Cornell University, was to subject rejected tubes, 
both from the field via ARINC and from equipment man- 
ufacturers, to laboratory analysis. The two projects func- 
tion in close cooperation with each other through AGET. 

ARINC maintains eight collection stations for rejected 
tubes at military establishments in the United States and 
Germany. Tubes removed by regular maintenance tech- 
nicians are collected by ARINC engineers from a wide 
variety of equipment such as communications transmitters 
and receivers, radar systems, amplifiers, computers, altim- 
eters, autopilots, magnetic detectors, sonobuoys, recorders, 
etc. The equipment is land based, airborne, shipborne, ve- 
hicle mounted, and man packed. More than 200,000 tubes 
have been collected and analyzed. 

From this collection and analysis program has come 
specific data of the shortcomings of tubes for the specific 
military purposes, as well as recommendations for im- 
provements in design. Of a group of 32,909 tubes from 
seven of the eight collection centers, nearly one-third were 
found on analysis to comply with the specification under 
which they were procured, nearly 29 per cent had elec- 
trical defects, 21 per cent had mechanical defects, and 
18.5 per cent had miscellaneous defects. 

The pattern of failures varies widely according to the 
type of tube and the application. Maintenance procedures 
have been found to have a very important bearing on the 
removal rate for tubes. In a test designed in accordance 
with statistical principles, ARINC engineers have found 
that the number of tubes removed from military equip- 
ment can be drastically reduced, in some cases by a factor 
as high as 8 to 1. 


Another important source of information on tubes is the 
production line of the equipment manufacturer. When 
tube rejections in such a manufacturer’s plant exceed 1 or 
perhaps 2 per cent on a particular type, the rejected tubes 
may be sent to Cornell for laboratory analysis. This has 
been found to be an especially good means of obtaining 
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Improved electron tube reliability 
has been the subject of intense activity by 
engineers of the Armed Services and receiving tube 
manufacturers. Their efforts are now paying off. 
New tubes specifically designed for rigorous 
military conditions are being produced. 
They are superficially the same as 
ordinary tubes, but they are manufactured 
at a much higher economic level. 

Tubes used for radio and television 
entertainment are made at a relatively 
low economic level because the cost 
of failure is merely inconvenience 
to the user and price is a very strong factor. 
However, the cost of tube failure in 
military use may be disaster— 
abortion of a mission, loss of invaluable property, 
capture or death. It is obvious that a much 
higher economic level is required. 

By the same token, tubes for industrial 
and commercial use must be made according 
to an economic balance governed by the 
cost of failure. But this is qualified 
somewhat because the quantities involved 
have a strong influence on economic level 
and oftentimes a practical compromise 
must be reached between availability 
and cost of developing new tubes. 

The overall tube reliability program 
is reviewed in this article along 
with several case histories. 


















data since it permits a comparison of a tube type in a par- 
ticular socket and made by a particular manufacturer, gen- 
erally during a specific period of time. 


Major Sources of Tube Defects 


Tube failures fall into two broad categories. Those re- 
sulting in gradual deterioration of characteristics and 
those resulting in sudden or catastrophic failure. The 
first group are often relatively easy to detect through peri- 
odic checks. Also, they generally do not cause equipment 
to fail without warning. Those of the second group, how- 
ever, are not so easily detectable because they operate 
normally and then fail suddenly and completely. Such 
failures are unpredictable and they frequently cause sud- 
den failure in the equipment. 

Gradual deterioration of characteristics are due to such 
things as the loss of cathode emission properties, inter- 
face formation between the cathode sleeve and the oxide- 
emitting material, evaporation of materials within the 
tube, and continued vibration. 

Gradual Deterioration. Several causes for the gradual 
deterioration of electrical characteristics are discussed 
below. 

1. Loss of emission properties is frequently caused by 
the absorption of gases by the cathode material. This gas 
may remain after the pumping process or it may be given 
off by the materials within the tube during operation. 
Under normal pumping as it is generally practiced in com- 
mercial production, residual gas is not a problem. More 
serious are the temperature conditions under which tubes 
are operated in service. High power dissipation and/or 
high ambient temperature may drive occluded gas out of 
the glass envelope or metal parts of the structure. Life ex- 


FIG. 1—Comparison of notching in grid side 
Standard method (left) is to extend notching 
entire length. They are eliminated (right) to 
possibility of sawing action on mica insulators. 
ends may be tapered. 


pectancy is seriously affected when the bulb temperature 
is allowed to exceed 200 C in tubes made with soft glass. 
The use of high-temperature glass eases this problem.(3) 

2. Interface is the name given to the condition in which 
a material of high electrical resistance is formed between 
the nickel sleeve and the emitting material of the cathode. 
It acts as a high resistance in series with the cathode and 
in some cases effectively reduces the flow of current to a 
value below the minimum for circuit operation. Interface 
has been a serious problem in computer circuits where it 
caused a condition known as “sleeping sickness,” and per- 
haps also in other circuits where it may have gone un- 
recognized. It is formed by the reaction of the barium 
oxide of the emitting material and silicon, used as an 
activating agent in the nickel cathode sleeve. Interface for- 
mation is accelerated if the cathode temperature is 
above the specified value and low or zero current 
flow further accelerates it. Because tubes in computer cir- 
cuits frequently operate in a standby condition with all 
voltages applied and with a grid bias voltage sufficiently 
negative to prevent current flow, interface formation may 
be rapid. 

Eliminating silicon from the nickel cathode sleeve and 
adjusting the processing conditions seemed to reduce the 
seriousness of interface formation. However, other difh- 
culties were introduced because of its activating proper- 
ties. The stabilizing period increases from the order 
of 30 to 60 min to about 100 to 200 hr. Various other 
activating agents such as tungsten (about 2 per cent) and 
aluminum (about 0.1 per cent) were tried with favorable 
results. 

3. Unwanted conductive paths sometimes form between 
electrodes and cause a gradual deterioration in character- 
istics. This happens because over a long period of time 
the hot metal parts in the vacuum evaporate and condense 
on relatively cool mica and glass parts. Sufficient metal 
condenses in many cases to permit leakage current to flow 
between electrodes. 

Among the methods used for minimizing the formation 
of leakage paths due to metallic deposits are the following: 
(a) Coat mica parts with a coarse insulating powder to in- 
crease the length of the potential leakage path, (b) shield 
the micas to reduce access of the metal vapors to critical 
insulator areas, (c) use metal alloys which do not evapo- 
rate readily, (d) punch “leakage slots” at critical locations 
in the mica between electrode supports, and (e) use non- 
evaporating getter materials and (f) limit the operating 
temperature. 

4, Exposure to vibration causes a deterioration in tube 
characteristics by a gradual enlargement of the mica holes 
into which the electrode supports are inserted. If the vi- 
bration is continued long enough the holes become en- 
larged to the extent that the relative mechanical motion 
of the electrodes prevent the tube from operating properly. 
Also, as the mica holes are enlarged, the mica is pulver- 
ized and decrystallized to release a small amount of water 
of crystallization and other gases. 

Catastrophic Failures. The main causes of catastrophic 
tube failure are opens and shorts, and heavy currents due 
to gas discharge. These are discussed below. 

1. The heater, made of fine tungsten, or alloy wire and 
operated at elevated temperatures, is perhaps the most 
critical electrode for opens and shorts. The most important 
factor in heater operation seems to be temperature. The 
surveillance work of ARINC shows a close correlation 
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Tubes for Automatic Assembly 


MAJOR PROGRESS has been made in 
designing electron tubes for auto- 
matic assemby. Sylvania Electric 
Products Inc., working under a con- 
tract sponsored by the Navy Bureau 
of Ships, has designed the “stacked” 
tube (6) shown in the photograph. 
This stacked tube uses a ceramic 
envelope and base joined together 
with a one-step sealing process. The 
contact pins are brazed to the base. 
An exploded view of the tube is 
shown in the diagram. 

Assembly is accomplished by suc- 
cessively dropping over the rivets 
tie various elements and ceramic 
insulators in the order shown. Spac- 
ing between electrodes is con 
trolled by grinding the ceramic 
spacers and this is done to an 
accuracy of 0.0005 in. 

The cathode is made of flat tubing 
and is supported in a novel manner 
that combines rigidity with heat 
isolation. The supporting loops are 
made of a 42 nickel-iron alloy. Note 





that the entire length of the cathode 
sleeve may be used for emission. 

The grids are made with tungsten 
lateral wires brazed to molybdenum 
frames with residual tension in the 
wire. This is much more rugged 
and hence less susceptible to 
handling damage than the conven- 
tional construction. It is also possible 
to use finer wire and closer spacings. 
Very small cathode-control grid 
spacings are possible because of the 
high degree of accuracy attainable 
in the flatness of the frame grid 
wires. Tests show that transcon- 
ductance can be held within a much 
closer statistical spread with the 
frame-grid construction as compared 
to tubes made with side rod grids. 

Because it is possible to process 
these tubes at very high temper- 
atures, they have good life expect- 
ancy at high ambient temperatures 
of 300 C and 400 C. 

A tube of unusual design adapt- 
able to automatic machine assembly 
has been designed by Eitel-McCul- 
lough, Inc. for the Air Force (7). 
It is of all-ceramic construction and 
has a flat cylindrical shape some- 
what like a pill box as shown. 
Flexible leads are used for direct 
soldering into the circuit. Eimac 
expects that the inherent reliability 
of this tube will eiminate the need 
for socketing. With tubes more 
difficult to remove and replace some 
servicing difficulties may well disap- 
pear. Eimac emphasizes that this 
tube is still in the exploratory stage 
and although many of its concepts 
are believed to be fundementally 
sound much remains to be proven. 

In a twin triode similar to the 
type 6SN7, ceramic end disks form 
the anodes. Grids and cathode are 


a Exploded view of 
eB stacked tube parts. 

Ee They are designed 
rsa for dropping in 
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Stacked tube for automatic as- 
sembly. Tube has smaller spread 
of electrical characteristics than 
those of standard construction. 


separated by ceramic spacer rings 
all assembled in stacked relation- 
ship in a ceramic envelope cylinder. 
The grids are made by a photo- 
graphic electroforming process. The 
cathode button contains a packaged 
heater which is a structurally inte- 
gral part of the unit. Because the 
heater is integrally formed with the 
cathode, vibration is minimized. All 
parts are brazed in position. A fea- 
ture of this design is that it is 
adaptable to a variety of tube types. 
By eliminating the grids the tube 
becomes a twin diode. By adding 
grids it becomes a twin tetrode, or 
a pentode. 

A more recently developed version 
of this tube by Eimac has a consid- 
erably simplified design. 

Other companies are also working 
on tubes for automatic production 
but detailed information is withheld. 
It should be interesting to speculate 
on the various approaches which 
might be under consideration. For 
instance, will the ceramic envelope 
win out or will the long predominant 
glass envelope be retained? Will 
the electrode’ structure undergo 
radical redesign or will a means 
be found for automatically assem- 
bling the conventional structure? 
Will ceramic parts replace mica for 
insulation? What will be the effect 
of synthetic mica? 
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between heater temperature and life. Other failures due 
largely to high temperature include heater-to-cathode 
shorts, and shorts between the folds of a folded heater 
or between turns on a double-helix heater. Heater-to- 
cathode leakage is also minimized by low temperature. 

2. A slight amount of gas within the tube will cause an 
arc discharge which leads to destruction of the tube. The 
gas may come from several sources such as an overheated 
electrode or from small leaks in the envelope. 

Poor application of tubes has been a major cause of 
failure. It should be understandable that if a tube, no 
matter how well it is designed and manufactured, if used 
under conditions outside its rating or a condition not 
considered by the manufacturer, it is not likely to give 
reliable performance. 

As an aid to equipment designers, AGET has established 
a means by which an equipment manufacturer may obtain 
the services of qualified tube application engineers to 
assist in the proper application of tubes in military elec- 
tronic equipment. Upon request by the service sponsoring 
the development of the equipment in question, AGET will 
arrange to have a team of three or four tube application 
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engineers consult with the equipment designer. The pur- 
pose is to be as certain as possible that the tube will be 
properly applied, preferably before equipment production 
starts. Application engineers are assigned from the various 
tube companies with regard only for the problem at hand. 
As a further aid to equipment designers, the feasibility 
of setting up a lending library of limit tubes (those hav- 
ing certain characteristics at the extreme ends of the spec- 
ified range) has been under study by Cornell University 
with the sponsorship of the Signal Corps Engineering 
Laboratories. Equipment designers have indicated that 
such a library would facilitate design of circuits so that 
they would not be critical with respect to any tube meet- 
ing its specification. It would also prevent the design of 
equipments having circuits requiring the use of selected 
tubes. Such a library has been shown to be feasible and 
SCEL is now formulating plans to bring it into being. 
The results of the long term program to design and 
manufacture electron tubes for reliable operation are 
evident in an examination of some present day tubes. 
Few of the design changes are radical in nature. Rather, 
they are refinements, each one a small step and all adding 


FiG. 3—Comparison 
of failure’ rates of 
early and re-designed 
tubes on shake table 
producing “white” 
vibration. 


FIG. 2—Early (left) 
and recent designs of 
6AR6. Note metallic 
springs at top in new 
tube. Shock and _ vi- 
bration resistance has 
been greatly increased. 
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Low Temperature Glass Sealing 


CONTAMINATION of electrodes, espe- 
cially the cathode, is an important 
limiting factor in the life expectancy 
of tubes. Engineers of Compagnie 
Generale de Telegraphie sans Fil 
(CSF) of France believe that heat- 
ing the tube before air is almost 
completely evacuated from the tube 
is responsible for much cathode con- 
tamination and shortened life. They 
have devised a means of heat sealing 


the temperature used in the con- 
ventional glass-sealing process which 
is about 1300 F. The temperatures 
reached in the seal are shown in 
the diagram. Tubes made _ with 
Polyoptic sealing show an improve- 
ment of about 15 per cent in emis- 
sion plus a much narrower spread 
of emission value over a large num- 
ber of tubes. A tube made by this 
process is shown in the photograph. 





the glass envelope and stem after 
the air has been evacuated. Useful 
lives of 80,000 hr have been obtained 
in tubes sealed in this manner. 
The CSF method, called Polyoptic 
sealing, takes advantage of the well 
known property of materials that 
when two very highly polished sur- 
faces are placed in intimate contact, 
a molecular migration takes place 
between the two surfaces. If left 
undisturbed for a sufficient length 
of time, or if the temperature is 
elevated to a suitable value, a strong 
bond develops. In the case of glass, 
a permanent vacuum-tight bond is 
formed rapidly at a temperature of 
about 900 F. This is much below 














up to an impressive total. Some of the more representa- 
tive refinements are described in the accompanying case 
histories. 


Design Refinements 

Improved reliability of electron tubes in military and 
critical commercial applications has resulted from numer- 
ous design refinements. A brief review of some of the 
more pertinent is given below. 

Heater. A major source of trouble has been the heater 
or the filament. Heater burnouts had been particularly 
bad in the early production of type 6AK5. About one- 
third of the failures due to structural weaknesses were 
caused by open heaters. Among the design refinements 
intended to eliminate or minimize this weakness were: 
(a) Redesign of the heater and cathode for operation at 
a somewhat lower temperature, about 1470 K rather than 
close to 1600 K; (b) recoating of the heater wire with 
insulating coating (alundum) at the end folds in folded 
heaters to prevent shorts between folds or with the cathode 
sleeve and (c) improved techniques for welding the heater 
wire to the lead wires. 

Nonuniformity of coated heaters is sometimes a prob- 
lem because of differences in the thickness of the alundum 
insulation. Too little coating increases the chances of 
excessive heater-cathode leakage and shorts. Too much 
increases the thermal capacity and increases the heating 
time. Such variations have been minimized by Tung-Sol 
by passing the coated wire through an automatic photo- 
electric micrometer. If the insulation diameter over the 
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Tube sealed using optical 
polishing of envelope and 
stem to permit relatively 
low temperature for seal- 
ing. Note sharp corner at 
bottom of envelope. 






Envelope 





970 F Cross section of seal 
made by _ Polyoptic 
process. Inside tem- 


1380 F perature is much 
lower than in standard 
sealing. 


insulation is more or less than predetermined limits, the 
wire is stopped and an alarm given to the operator. 
Cathodes. The high level of performance demanded of 
tubes has necessitated in some cases extremely close spac- 
ing between the cathode and the control grid. It may be 
so small, of the order of 0.0015 in., that the degree of 
smoothness of the cathode coating becomes an important 
factor. Some tube companies apply a small excess of 
cathode material to the sleeve and then remove it by 
grinding or shaving to form a smoother surface. Others 
say that surface smoothness has not been a problem. 
Grids. \lmproved techniques have permitted closer 
tolerances in the minor diameter (the important one) of 
grids than was possible just a few years ago. This permits 
the use of smaller spacing between the cathode and control 
grid and, perhaps more important, enables the tube’s 
electrical characteristics to be held to closer tolerances. 
Grids have been made by placing notches in the sup- 
porting side rods in which to lay the lateral wires. Here- 
tofore, the notches were placed along the complete length 
of the side rods, including that beyond the area of the 
lateral wires as shown in Fig. 1. Some tube engineers 
believe that when the side rod is pushed through the hole 
in the support mica, the notches have a tendency to 
produce a sawing action on the mica and enlarge the 
hole slightly. By eliminating the extra notches, such 
action and hole enlargement can be eliminated. Along 
with the smooth side rods the mica holes are made slightly 
undersize so that there will be a snug fit. In some cases 
the ends of the side rods are slightly pointed to ease their 
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insertion into the undersize holes. Others, it must be said, 
feel that the notched side rods do not have a detrimental 
effect on the mica holes. 

Mica Insulators. Mica has long been used as a sup- 
porting and insulating material in electron tubes. The 
electrodes are held in place by inserting supporting rods 
or ears through holes in the mica. Sometimes the holes 
are slightly larger than they should be or out of align- 
ment. This permits the electrodes to vibrate or to be out 
of proper alignment. In an effort to overcome this, two 
mica insulators are used in place of one. The effect of 
the two mica insulators is that if the corresponding holes 
in the adjacent micas are slightly out of size or position, 
the two together will be much better than one alone. Also, 
the chances are that if one mica does not hold the side 
rod firmly, the other will. The practical result is that the 
electrode assembly is held much tighter. 

One of the functions of the mica insulators is to hold 
the tube firmly within the glass envelope. For many years 
this has been done by means of small points around the 
periphery of the mica. As the electrode assembly is pushed 
into the envelope the points crush slightly and provide a 
cushioning effect to reduce the effects of vibration and 
shock on the electrodes. This has been satisfactory except 
when the side walls of the envelope were not parallel with 
the portion near the dome larger than the other end. 
In this case the points are crushed while inserting the 
electrode assembly and they do not recover to give sup- 
port when fully inserted. This has been circumvented by 
the simple device of making the envelope slightly tapered. 
The points are then progressively crushed and give full 
support in the completed tube. 

Synthetic mica (4 and 5) has been used in experimental 
tubes by Sylvania. Better life test results were achieved 
at elevated temperatures than was the case for a control 
lot of tubes made with natural mica. Commercial produc- 


FIG. 4—Deep base 
is used to minimize 


effects of vibration. 





































































tion of synthetic mica is planned for the near future in 
a plant now under construction by the Synthetic Mica 
Corporation, a subsidiary of Mycalex Corporation of 
America. 

Lint. Lint has long been a problem in tube manufac- 
ture. Small pieces of whatever might be floating in the 
air get into a tube and sometimes lie across the electrodes. 
During processing the tube parts become very hot under 
various degrees of vacuum and the lint carbonizes to form 
a conductive path between elements. This then causes 
leakage or shorts in the finished tubes. 

The tube manufacturer minimizes effects of lint by con- 
tinual filtering of the air in critical areas of assembly. 
covering of the partially assembled units or placing them 
in plastic bags, and prohibiting the entry of certain types 
of clothing into these areas. A frequent lint count is 
important. 

Cage Assembly. The assemblage of electrodes and mica 
supports is called the cage assembly. In the reliable ver- 
sions of electron tubes it has been greatly strengthened 
by such things as using double micas as mentioned above 
and mechanical devices to hold the electrodes firmly in 
place. An extra mica shield is placed between the upper 
mica insulator and the getter. This prevents the getter 
vapor from condensing on the insulating mica and caus- 
ing a leakage path to form. 

Improved mechanical design of the cage assembly 
within the envelope has brought about a considerable 
improvement in performance under conditions of heavy 
vibration. Figure 2 shows some of the differences of the 
supporting elements as designed by Tung-Sol Electric, 
Inc. in the type 6AR6. The micas of an early version 
(left) have been replaced with a structure making use 
of metal spring elements. All electrodes are held in place 
by metal ears or tabs embedded in the double top and 
bottom micas. The results of this type of improvement 
are graphically illustrated in Fig. 3. The vibration 
test set used produced what is called a “white” vibration 
because it contains vibrations of many different fre- 
quencies and repetitive mechanical shocking. Early tubes 
failed after a very short exposure to the white vibration 
of this test set. Mechanically redesigned tubes showed 
a many-fold improvement in the rate of failures. This 
work was done under a contract from the Signal Corps 
Engineering Laboratories. 

Chatham Electronics uses a deen hese, as shown in 
Fig. 4 to reduce the effects of vibration. By extending 
the side wall of the base far up on the envelope, the tube 
is held very firmly. O00 
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“Special Red” Tubes 


IN 1948 RCA introduced a line of (d) cathode sleeves are locked to below the initial rated value. Ex- 
tubes known as Special Red tubes the mica insulator, (e) mechanical amination of the curves shows that 
which were intended for use in stops are placed on the grid side the Special Red tubes are very much 
industrial applications where long rods to prevent vertical motion of superior to the regular types. 
life, rigid construction, uniformity, the grids, (f) the plates are held It is interesting to note that the 
and stability were prime requisites. firmly in place by ears wedged into Special Red tubes were designed 
They are general purpose tubes and the mica and (g) two getters are to offer the greatest resistance to 
their electrical characteristics were used to give a greater life expect- the greatest variety of severe en- 
chosen to be useful in a wide variety ancy before released gases reduce vironmental operating conditions. 
of industrial equipment. performance. They were intended for reliable 
The 6SL7GT high-mu twin triode In addition to the usual 500-hr operation under any conditions likely 
was selected as the prototype for life test normally given to regular to arise in industrial use, including 
the 5691, the 6SN7GT medium-mu tubes, these tubes have been sub- long periods of cutoff or standby 
twin triode for the 5692, and the jected to a series of 10,000-hr tests. operation. 
6SJ7 sharp cutoff pentode for the A comparison of the performance In cases where high resistance to 
5793. Also included in this line of of the Special Red tubes and their all environmental conditions is not 
tubes is the 5690, a full-wave vacuum prototypes is given in the accom- needed, it is relatively simple to de- 
rectifier. Although the electrical panying curves. Each of the six sign the tubes without that resist- 
characteristics are essentially the types was subjected to the maximum ance. For example, tubes for com- 
same as for the prototypes, the me- rated plate voltage and plate power puter use must have long life and 
chanical structures are much stronger dissipation. The life end points were low interface formation, but need 
and resistant to vibration and shock. considered to be when the measured not be highly resistant to shock, vi- 
the materials are more carefully transconductance was 40 per cent bration or high ambient temperature. 


chosen, and the processing is con- 
trolled to a much higher degree (8). 
Also, the tolerances on character- 
istics are held much more closely. 
For instance, for the 5692 (6SN7GT) 
the tolerance on heater current is 100 
+ 3 per cent with sampling tests 
to assure that 75 per cent of the 
tubes will be within + 2 per cent. 


Transconductance is held to + 17 s 
per cent as compared to + 22 ie 
7 > 80 

per cent. Heater-cathode leakage is a 

specified to be one quarter of that o 

allowable in the prototype, 5 micro- $ 

amp as compared with 20 microamp. - 

° ° . 2 

Among the design features incor- ” 


porated into the Special Red tubes 60 
to give long life are the following: 
(a) “A-frame” is used to give elec- 
trode structure high mechanical 
strength for resistance against shock 
and vibration, (b) twelve reinforcing 40 





Life test end point= 40% drop from 
rated average transconductance 


100 


80 


60 





40 
2000 4000 6000 8000 10,000 


rel : = 0 
eyelets give a firm bond between 
: 5 E Life, hours 
the mica insulators and supporting 
rods, (c) nickel sleeves are placed Comparison of Special Red and standard tubes on 
over the heater legs prior to welding 10.000-hr life test. End of life occurs when trans- 
for greater mechanical strength, conductance drops 40 per cent from rated value. 


Corporation of America; Raytheon Manufacturing Co.; Syl- 
vania Electric Products Inc.; Tung-Sol Electric, Inc. 
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FIG. 1—Wiring diagram for simple mag- 


netic-amplifier circuit. Output of this arrange- 
ment is half wave. 


Magnetic-Amplifier Regulators 
in Adjustable-Speed Drives 


Magnetic amplifiers provide accurate speed regulation 

in Ward-Leonard-type packaged drives, despite complex duty 

cycles and the number of variables that may affect speed. Four industrial 
applications are detailed to show how magnetic amplifiers can be 

used to relate drive speed to factors such as tension 


and the speed of other equipment. 


THE APPLICATION of adjustable-speed d-c motors to a 
great variety of industrial drives has gained wide ac- 
ceptance in the past decade. Although initially more 
costly than a constant-speed a-c or d-c drive, the in- 
creased versatility gained by applying an adjustable- 
speed drive usually justifies the added expense. The 
great majority of these installations now utilize some 
form of a-c power supply with a means of converting the 
alternating current into a controlled form of d-c power. 
The conversion equipment is located as closely as possi- 
ble to the d-c motor. This arrangement eliminates the 
need for a d-c bus system and makes possible maximum 
use of the more efficient a-c distribution. 

Packaged forms of conversion units are now popular. 
One basic type of packaged unit consists of an m-g set 


FIG. 2—Common bridge configuration of 
single-phase magnetic amplifier. Output of 
this circuit is full wave. 
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for conversion; a starter for the m-g set; overload and 
short-circuit protection of the d-c motor. The entire as- 
sembly of these components is completely pre-engineered, 
assembled in a forced-ventilated cabinet, and adjusted 
and pretested at the factory. This insures a minimum 
of installation time and expense. 

Many packaged drives are furnished with a regulator 
to give such desirable characteristics as close speed regu- 
lation, high speed of response to a changing speed sig- 
nal, controlled acceleration and deceleration, torque limit 
and tension control. Present applications utilize any one 
or a combination of the three available types: electronic, 
rotating and magnetic-amplifier regulators. Of the three, 
the magnetic amplifier is the most durable. It is of a 
simple rugged construction, has no moving parts, re- 
quires practically no maintenance and has a long life. 

Basically, a magnetic amplifier is a device through 
which a large load current can be controlled by a small 
signal. It consists of a saturable reactor and a metallic 
rectifier and is always used with an a-c power source. 
In its simplest form these elements are arranged as in 
Fig. 1. Such an arrangement, however, produces only a 
half-wave output. A more practical arrangement, Fig. 2. 
utilizes additional rectifiers and produces a full-wave 






Output voltage 


D-c control 
Winding amp turns 





FIG. 3—Characteristic of typical magnetic 
amplifier. At zero signal, output is about at 
the middle of the voltage range. For mini- 
mum output, negative control current must 
be supplied. 


output. This is the conventional bridge connection. 

To better understand the simple elements of operation. 
refer to Fig. 1. With no d-c power on the control winding 
and at the beginning of the positive portion of the a-c 
cycle, the reactor core is unsaturated and the impedance 
is at a maximum. The current which flows from the a-c 
source is limited by the impedance of the reactor and 
load. This small current produces a flux in the core which 
is insufficient to saturate the reactor and the impedance 
changes only slightly. If, however, a d-c signal is applied 
to the control winding, it produces sufficient flux in the 
core so that the flux produced by the a-c half cycle will 
saturate the core. Therefore, the reactance of the reactor 
drops to a relatively low value at the time saturation 
is reached. If the reactor resistance is small compared 
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to the load resistance, the voltage appearing across the 
load for the remainder of the half cycle will be line 
voltage. Once the core has saturated, the control winding 
loses control for the remainder of the half cycle. 

Fig. 3 shows a characteristic curve for a typical mag- 
netic amplifier. Note that without a signal on the control 
winding the output voltage is at about the mid-point of 
the voltage range. To obtain minimum output voltage, 
some negative control current must be supplied to the 
reactor. Note, also, that the output voltage of the ampli- 
fier cannot be brought to zero. 

Hosiery Machine. Recently there have been several 
interesting applications of completely packaged, mag- 
netic-amplifier regulated drives. One of these is a 714-hp 
voltage-regulated, load-compensated drive for a full- 
fashioned hosiery knitting machine. The load imposed 
on the system is essentially pulsating in nature due to 
cam action within the machine. At higher speeds the 
inertia of the machine and motor keep the speed nearly 
constant with little variation. At reduced speeds, however, 
the regulator must act to compensate for the load vari- 
ation and keep the machine from stalling or loping. 

The modern full-fashioned hosiery machine automatic- 
ally knits 30 complete stockings in 40 min. During the 
knitting cycle, the machine must operate at six different 
speeds to properly knit the various portions such as the 
welt, knee, ankle, heel and foot. In addition, a narrowing 
operation is performed which requires the machine speed 
to be reduced to an intermediate value long enough to 
permit the loops to be transferred two needles closer to 
the center. Top speed is resumed immediately. During the 
knee-narrowing operation, the drive motor is required 
to slow down from full speed to 70 per cent speed 48 
times in 4 min. Later, the drive must drop from 85 per 
cent speed to 70 per cent speed 83 times in 4 min for 
ankle narrowing. This constitutes a severe duty cycle on 
the whole system. 

The drive must be capable of operating over a 10-to-1 
speed range; accelerating and decelerating without over- 
shoot; decelerating under full load from 100 per cent to 
60 per cent speed in 0.8 sec and accelerating back to 
full speed in 1.5 sec; decelerating from 100 to 10 per 
cent speed in 1.3 sec and accelerating back to 100 per 
cent speed in 2.1 sec. A further requirement is that a 
10 per cent increase or decrease in line voltage shall 
cause the operating speed to rise or fall no more than 
3 per cent of maximum speed. 

Fig. 4 shows the basic elements of the voltage regulator 
circuit while Fig. 5 pictures the drive assembly. As an 
added mechanical feature, the control panel is designed 
so that all servicing, including the removal of devices 
from the base, can be done from the front of the cabinet. 
Access to the rear of the equipment is not necessary. This 
permits better utilization of machine floor area since the 
power unit can be placed directly against the machine. 

Referring to Fig. 4, the bias rheostat is adjusted to 
give sufficient negative ampere-turns to turn the magnetic 
amplifier off (i.e., to minimum output) with no signal 
on the speed reference potentiometer. When one of the 
speed selector switches is closed, a current flows from A 
through the reference winding to B and turns the mag- 
netic amplifier on. The output of the magnetic amplifier 

is controlled by the setting of the speed reference. 

As the amplifier output increases, it excites the gen- 
erator shunt field and produces a voltage at the generator 
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terminals and across the bridging resistor. A portion of 
this voltage is used as a feedback voltage which is com- 
pared with and in opposition to the voltage of the speed 
reference. It is the difference between these two voltages 
that provides the excitation for the reference field. If. 
during the stable operation, the generator voltage should 
rise slightly due to a change in generator speed, the 
differential voltage will decrease. Then, the generator 
voltage will fall slightly until the differential voltage again 
reaches the proper value. If the generator voltage should 
fall slightly, the reverse action will occur and the gen- 
erator voltage will rise. 

Voltage loss in the power loop caused by resistance 
drop is compensated for by the /R-comp winding. As the 
load increases. as measured 
stabilizing field of the generator, is 
impressed on the /R-comp winding of the magnetic am- 
plifier. 


the increased voltage loss, 
across the series 


The resulting amplifier output increases the gen- 
erator output sufficiently to overcome the loss. The effect 
of the [R-compensation 
rheostat provided. 
Stability is provided for in the antihunt winding. Any 
rise in voltage will pass current through the capacitor 


can be controlled by a series 


in such a direction as to decrease the generator output 


and minimize the tendency to rise. A drop in voltage is 
compensated for in the opposite direction. 
Slasher Drive. Another recent application involves 


the use of a magnetic amplifier to regulate yarn tension 


Drive motor 
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| Arrows on 
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Generator 
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in a slasher drive. In the textile industry, the term slash- 
ing refers to the treatment of yarn before weaving. In 
order to insure uniform quality of the treated yarn as it 
passes through a starch bath, the tension of the yarn 
must be accurately controlled as it is wound on a beam. 
Essentially, a slasher consists of a let-off beam, a size 
box (starch bath), a dryer, a delivery roll and a take-up 
beam. The let-off is usually friction loaded while the 
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FIG. 5-——Packaged drive for hosi- 
ery-knitting machine. Cabinet in- 
cludes m-g set for supplying 
adjustable _d-c voltage to the 
drive motor and houses the cir- 
cuit elements of the magnetic- 
amplifier regulator. 


FIG. 4—Simplified diagram of 
control for hosiery knitting ma- 
chine. The magnetic amplifier is 
used to regulate the pattern of 
speeds of the associated drive 
motor over a very complex duty 
cycle. During one portion of the 
cycle, the drive must accelerate 
and decelerate between 70 and 
85 per cent of full speed 83 times 
in 4 min. 











size box and delivery roll are driven by separate constant- 
speed shunt-wound machines. The take-up beam or 
beamer is driven by an adjustable-speed shunt motor. 
Since it is the purpose of the drive to control the tension 
of the yarn, the beamer motor is run at a slightly higher 
speed than the delivery. The greater the speed differential, 
the higher the tension. 

To hold the tension constant as yarn is wound on the 
beam and the diameter builds up, it is necessary to hold 
the horsepower input to the motor constant. The validity 
of this statement is evident when it is realized that the 
yarn moves through the slasher at constant speed under 
constant tension. The horsepower input to the motor is 
constant when the current to the motor is held at a con- 
stant value for a set value of applied voltage. As the 
beam diameter builds up, it will tend to pull the yarn at 
a higher speed. This will be reflected in increased tension. 
increased motor torque and, consequently, in increased 
motor current. This increase in current is sensed by the 
magnetic-amplifier regulator, which is connected into the 
circuit to supply the motor field. As the armature current 
increases, the regulator tends to increase the motor field 
strength and reduce the speed. This relieves the increased 
tension and the motor armature current is reduced to its 
desired value. 

To overcome /R losses in the beamer-motor circuit and 
provide power to supply the increased windage losses at 
minimum beam diameter (higher motor speed), a booster 
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generator is inserted in series with the beamer-motor 


armature. This provides better tension control over a 
much wider range. The booster generator field is con- 
nected into the circuit so that the booster excitation is at 
a minimum when the motor field excitation is at a maxi- 
mum. The booster generator also provides added power 
during acceleration which insures faster and smoother 
acceleration of the drive without slack in the yarn. 

The equipment provides operation of the drive over a 
nominal speed range of 3:1, although it can be adjusted 
to provide a 6:1 range; a roll diameter buildup of 6:1; 
a tension range of 5:1; a creep speed of 4; of full 
speed; stalled tension, smooth acceleration and decelera- 
tion, and inertia compensation to prevent slack during 
acceleration. 

A simplified elementary diagram of the slasher drive 
is given in Fig. 6. An increase in the tension-rheostat 
setting increases the negative ampere-turns on the mag- 
netic amplifier and consequently decreases the output. 
This weakens the field of the beamer-motor and makes 
it tend to run faster than the delivery roll and increase 
tension. Since tension and armature current are propor- 
tional neglecting losses, the voltage drop across resistor 
DRS is also proportional to tension. This voltage drop 
is applied to the current field on the magnetic amplifier 
which opposes the reference field. This is the feedback 
in the system. The net ampere-turns produced by the 
difference in reference and current fields is that required 





FIG. 6—Control circuit for textile 
slasher drive. The magnetic am- 
plifier in this system regulates 
the drive-motor current at a fixed 
value to insure constant-horse- 
power input to the motor. Such 
input is required to provide con- 
stant tension in the yarn passing 
through the slasher. 
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supply 














to excite the magnetic amplifier. An increase in armature 
current will increase the amplifier output and slow the 
motor down, as was explained earlier. 

During acceleration, a forcing winding is excited which 
turns off the magnetic amplifier and allows the motor to 
accelerate to maximum speed with maximum booster out- 
put to prevent slack in the yarn. 

Coating Machine. A second means for maintaining 
constant tension has been utilized in a drive for a tire- 
fabric coating machine. With this type of equipment, a 
coating of rubber is placed on each side of the tire fabric 
in two separate passes through the machine. Essentially, 
the drive consists of a reel containing the uncoated tire 
fabric: a reel containing a liner; a calender for applying 
the rubber; a wind-up let-off reel upon which to wind the 
partially processed fabric; and a set of dual wind-ups for 
winding the finished fabric. It is the wind-up, let-off drive 
that provides approximately constant tension during both 
the wind-up and let-off operations. At the start of the 
process, the uncoated fabric is unreeled and put through 
the calender where a coating of rubber is applied to one 
side of the fabric. 

After this, the material is joined with a liner to prevent 
the partially coated fabric from sticking to itself and the 
combination is wound under constant tension on a wind- 
up reel. When the entire reel has been processed, the 
wind-up is reversed and the material unwound under 
constant tension. The liner is rewound on a liner reel 
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and the partially coated fabric is again passed through 
the calender where a coat of rubber is applied to the 
remaining side. The finished product is then wound on 
the dual wind-ups. 

The unique feature of this regulator application is the 
use of a single magnetic amplifier to regulate the current 
in the motor armature during both the winding (forward) 
and unwinding (reverse) operation. Tension is again 
controlled, as in the case of the slasher, by maintaining 
essentially constant horsepower input to the motor (i.e., 
constant armature current) by controlling the field of 
the motor. However, no booster generator is used to 
compensate for loop-circuit losses or the change in wind- 
age and friction horsepower requirements as the roll 
diameter increases or decreases. Instead, an auxiliary 
field is furnished on the generator which is connected 
into the regulating circuit so that generator excitation 
is decreased as the motor field is increased. Fig. 7 shows 
the essential elements in a simplified schematic diagram. 

With this circuit, tension is obtained by tending to 
create a difference in speed between two elements of the 
drive. During the winding operation the wind-up tends 
to run faster than the calender and during let-off it tends 
to run slower than the calender. 

To accomplish this, a bias is established on one of the 
windings which causes the magnetic amplifier to excite 
the motor at a given level. During wind-up, the bias is 
increased to reduce the amplifier output and raise the 
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FIG. 7—Magnetic-amplifier 
regulator is featured in this 
control for the drive of a 
tire-fabric coating machine. 
Because duty cycle includes 
both a winding and unwind- 
ing operation, drive motor 
is required to run both for- 
ward and reverse. Single 
amplifier regulates armature 
current when motor is run- 
ning in either direction. 








motor speed. During let-off, the tension signal is removed 
from the wind-up reference field and a different field is 
excited to increase the magnetic-amplifier output and 
decrease the speed. A feedback signal proportional to 
the armature current is applied through the current wind- 
ing. Forcing to prevent slack or excessive tension during 
acceleration is provided for. Stability is achieved through 
the use of a rate of change signal applied to the bias 
winding. 

Feeder Drive. A packaged drive employing a mag- 
netic amplifier as a speed regulator has been applied to 
a cement-kiln feeder drive. The overall drive consists of 
a cement kiln driven by an adjustable speed a-c motor 
and a belt and screw conveyor powered by a d-c adjust- 
able-speed drive. The screw conveyor delivers a measured 
amount of process material from a hopper to the belt 
conveyor, and the belt conveyor in turn delivers the 
material to the kiln. To insure a uniform product and 
maintain maximum output, it is essential that the quantity 
of material delivered to the kiln on each of its revolutions 
be kept constant. In order to keep the speed of the con- 
veyor matched with the kiln, a tachometer is coupled 
to the kiln drive and supplies a reference signal to the 
conveyor drive power unit. A tachometer is also coupled 
to the screw-conveyor drive to furnish a feedback signal. 
These signals are compared and the error is fed into the 
magnetic amplifier which supplies power to the conveyor 
drive generator field. If the speed of the kiln increases, the 
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reference signal increases and causes the amplifier to 
increase the excitation on the conveyor generator and 
thus increase the conveyor speed. The speed increases 
until the reference and feedback signals again balance 
each other. 

\ simple control system for a cement-kiln feed is shown 
8. A negative bias is applied to one of the mag- 
netic-amplifier windings to turn the regulator off. A 
reference signal from a tachometer coupled to the kiln 
is compared to a feedback signal from a tachometer 
coupled to the No. 1] conveyor. The difference is applied 
to the reference winding of the magnetic amplifier which, 
in turn, excites the generator. Compensation for internal 


in Fig. 


voltage drops is provided. 

One feature of the drive enables the operator to raise 
the speed of the conveyors above the base speed of the 
motors. To compensate for the increased feedback voltage, 
a compensating potentiometer is coupled to the feeder 
speed-adjusting rheostat. This potentiometer holds the 
effective portion of the feedback voltage constant as the 
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feeder speed is adjusted. * ¥ 


Reference 

For more on the fundamentals of magnetic amplifier 
design and operation, send for a free copy of “Practical 
Approach to Magnetic Amplifier Design,” ELectricaL Man- 
UFACTURING, March 1955. For ordering instructions, see 
page 254. 
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FIG. 8—Simple control sys- 
tems for a cement-kiln feed. 
Feeder speed is regulated on 
the basis of signals received 
from a tachometer coupled 
to the kiln drive. In this 
way, feeder and kiln speeds 
are properly matched to in- 
sure accurate flow of mate- 
rial into the kiln. 
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FIG. 1—TAPE-WOUND CORES PRODUCED BY 


Precision Finishing Techniques 
For Magnetic Alloys 


Growing demand for high permeability alloys and 

precision finishing in thin gages has lead to the development of 

new materials and advanced finishing equipment for the electrical component 
manufacturer. Final rolling, slitting and leveling now 


performed in the manufacturer's plant. 


FIG. 2 
Assortment of 
tape-wound cores. 
(Courtesy 

of the Arnold 
Engineering 
Company.) 
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WINDING STRIP ON A MANDREL AND BONDING 


UNTIL THE BEGINNING of the present century, sheet iron 
or mild steel of relatively good purity was the only high 
permeability magnetic material in general use by elec- 
trical manufacturers. Then, in 1900, Sir Robert Hadfield 
discovered that a silicon-iron alloy made a superior 
transformer core due to its low hysteresis loss, high elec- 
trical resistivity, low eddy-current loss and certain non- 
aging properties. Subsequent development demonstrated 
that this new material could reduce to less than one-third 
the eddy-current and hysteresis losses previously en- 
countered with mild steel and that its magnetic properties 
were affected seriously by three basic manufacturing 
steps: The chemical control of analysis, the rolling of 
ingot to sheet, and the heat treatment of the final product. 


Grain-Oriented Silicon Steels 


Silicon steels are now being produced for electrical 
use containing up to approximately 5 per cent silicon 
and have been classified commercially with respect to 
their composition and application: 


1. Electrical steels containing 0.5 per cent to 1.5 per 
cent silicon. This class is used principally in the cores 
of rotors and stators of rotating machines such as motors 
and generators. Steels with silicon contents in the low 
end of this range may also be used for stationary field 
poles and other magnetic circuits if high permeability 
is required. Steels containing about 1 per cent silicon 
are also used for reactors, relays, and small intermittent 
duty transformers. 

2. Electrical steels containing 2.5 per cent to 3.5 per 
cent silicon. This class is used in motors and generators 
of average to high efficiency and in small to medium-sized 
intermittent duty transformers, reactors and _ electrical 
motors. 

3. Electrical steels containing 3.8 per cent to 5 per cent 
silicon. These steels are used in the highest-efficiency 
motors and generators, in all types of transformers for 
power purposes, and in radio transformers and other 
electronic equipment. 


The American Iron and Steel Institute has compiled 
the most commonly accepted classification of eight basic 
grades of electrical sheet. The classification is based on 
maximum core loss values determined by the Epstein 
test, as specified in ASTM Standard A-343-49. Core loss 
has been defined as that amount of electrical energy con- 
verted to heat and dissipated uselessly when magnetic 
structures are magnetized with alternating current. Hence, 
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AND CUTTING THE RESULTING LOOP. 


the lower the core loss of a material, the higher its eff- 
ciency. 

While the early hot-rolled silicon steel sheets brought 
about a significant core loss reduction, they still had 
relatively poor permeability. This obstacle was largely 
overcome as a result of the work undertaken by N. P. 
Goss of the Cold Metal Process Company. Combining 
cold reduction on a reversing rolling mill with inter- 
mediate anneals, Goss obtained a high degree of preferred 
orientation of the silicon-iron crystals.* This process was 
patented in 1933 and became the basis of modern pro- 
duction technique in the field of grain-oriented electrical 
steels. 

Today’s grain-oriented silicon steels, which have almost 
95 per cent of their grains oriented in the rolling direc- 
tion, have led to reductions of some 60 per cent in the 
size and weight of modern electrical distribution trans- 
formers. This enormous saving is due directly to crystal 
anisotropy, which causes directionality of magnetic prop- 
erties. It is now well known that the crystals, or cubes, 
which comprise the iron-silicon lattice are magnetized 
most easily in a direction parallel to the crystal edge, are 
more difficult to magnetize in the direction of the face 
diagonal, and are most difficult to magnetize along the 
crystal diagonal. The present methods of processing 
result in the best magnetic properties being obtained in 
the rolling direction: hence transformer cores should be 
designed in such a manner that the main flux path is in 
this same direction. The importance of the directional 
effect is indicated by the fact that the core loss at 15 
kilogausses in the transverse direction may be as much 
as 21% times the core loss in the rolling direction, and 
the permeability at this same induction in the rolling 
direction may be 50 times the permeability in the trans- 
verse direction. 


Applications for Tape-Wound Cores 


Until recently, most silicon-iron materials were hot 
rolled into sheets by the pack rolling process; however, 
there has been a marked change to the production on 
continuous tandem strip mills of relatively long hot-rolled 
coils, which in turn are cold reduced to thin gages on 
reversing cold strip mills. Cold reduction is particularly 
widespread in the manufacture of the alloys of lower sili- 
con content which show relatively little brittleness. 

One of the most significant modern developments in 


* See also, ‘“‘An Appraisal of Cold-Reduced Electrical Steels,’’ D. W. Thompson 
and G. R. Hemmeter, Exvectrica, MANurFActurINnc, October 1954, p. 80. 
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the field of grain-oriented silicon steels has been the pro- 
duction of ever thinner gages of strip. While not many 
29-gage (0.014 
lightest available material, the miniaturization and micro- 


years ago. 


wave performance requirements of radar and other de- 
fense equipment has led to the production of 12-, 4- and 


5-mil. and, finally, to 3-, 2- and 1-mil grain-oriented 
Today’s electronic computers call for 
A four-high mill with 


extremely small diameter work rolls 


silicon-steel strip. 
even thinner tape-wound cores. 
being used suc- 


cessfully to produce ¥-mil (0.000125 in.) tape. 


The majority of magnetic cores today are still made 


up of stacked flat lamination stampings, such as the typical 
standard “E” and “I” laminations. However, the stamp- 
ing, annealing and handling of laminations lighter than 
0.014 in. 


stock of less than 0.002 in. and consequently there has 


is often difficult and becomes impractical for 


been a tendency toward the use of tape-wound cores. As 
illustrated in Fig. 1, t 
form of a cae “C” or “E” or a round toroidal 


tape-wound cores are made in the 
by winding a strip of the magnetic material on a mandrel. 
bonding the resulting loop, and cutting the bonded loop 
into two parts, which can then be assembled in such a 
way as to link a coil electromagnetically. They are espe- 
cially effective when used in iron-core inductors, such 
because their construction 
and final assembly with a coil utilize only the direction 
of rolling of the material to form the direction for the 
flux in the magnetic path of the core-coil combination. 


as transformers and reactors 


These cores are available commercially in several lam- 
ination thicknesses and cover a wide field of application 
ranging from power distribution frequencies to the very 
An as- 
Arnold 


The single-phase 


high frequencies used in electronic components. 
sortment of tape-wound cores made by The 
Engineering Company is shown in Fig. 2 
12-mil cores are commonly used at power distribution 
frequencies, ranging from 50 to 400 cps to make use 
of the excellent high density permeability and to increase 
the output or to reduce the size of intermittent duty trans- 
formers used for resistance welding or X-ray transform- 

The single-phase 4- and 5-mil cores offer the advan- 
tage of lower loss at higher frequencies and are therefore 
primarily advantageous in aircraft or shipboard com- 
ponents operating at frequencies ranging from 320 to 
5000 cps. In these cores, a reduction in thickness has 
been obtained without the sacrifice of permeability or 


saturation level, so that reductions in weight and space or 
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FIG. 3—Increased initial permeabil- 
ity accomplished by reducing thickness 
of two grades of nickel alloy strip. 


improvements in operating characteristics are possible. 
The single-phase 1-, 2- and 3-mil cores have found 

their chief application in pulse transformers and similar 

sacrifice 


components. Here, lamination thinness without 


of permeability, together with high saturation, permits 


the design of small, high performance components. The 
excellent magnetic and loss characteristics have also 
proved very advantageous in the design of transformers 
and reactors for alternating voltage applications up to 
500 ke. Rectangular from highly grain- 
oriented 2-mil material have been found to give good 


C-cores made 
results in pulse transformers. Since the cores are made 
from highly grain-oriented strip, they have excellent d-c 
characteristics. The coercive force of the silicon-iron alley 


is low (0.45 oersted at B 10.000 gausses } : they have 
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a relatively low remanence density (B, = 4700 gausses 
at B = 10,000 gausses); their saturation level is ex- 
tremely high (about 20,000 gausses) and the magnetizing 
force at values less than saturation is quite low (25 
oersteds at B = 16,500 gausses). 

The three-phase 12-, 4- and 5-, and 2-mil E-cores offer 
a solution to the problem of a small, light-weight, three- 
phase transformer utilizing the high permeability and 
low loss characteristics of the silicon-steel cores. Consist- 
ing of two-piece construction and three winding legs of 
equal cross-section they are made in a variety of gages 
to cover all frequencies of operation. Finally, the 12-, 4- 
and 5-, and 1-, 2- and 3-mil round toroidal cores offer 
the advantages of high permeability and low hysteresis 
loss without impairment due to a magnetic joint. Made 
in all gages they offer a solution to magnetic amplifier. 
reactor or current transformer problems where material 
quality is of prime importance. 


Nickel-Iron and Aluminum-Iron Alloys 


The search for materials of even higher permeability 
than that possessed by silicon-steel led to the development 
in the early thirties of the nickel-iron alloys. It was found 
that by controlling the nickel content, alloys could be 
obtained ranging from practically non-magnetic materials 
to those having very high permeabilities. In general, the 
higher the nickel content, the higher will be the perme- 
ability at low inductions, and the lower will be the satura- 
tion of the alloy. In many applications in which higher 
operating densities are encountered, it has been found 
desirable to sacrifice the extremely high permeability 
obtained at low flux densities in favor of higher satura- 
tion. Alloys in the 45 to 50 per cent nickel range have 





FIG. 5—Four-high setup being changed over 
to two-high setup by the withdrawal of the 
two work rolls. In the latter use, the original 
back-up rolls become the work rolls for the 
two-high arrangement. 


FIG. 4 (Below)—A_ 2-high/4+high 
combination rolling mill being used in 
the 4high setup for the reduction of 
light gage Hipernik strip. Note appli- 
eation of front and back tension. 


proved particularly satisfactory in this respect and today 
are being manufactured by various companies under the 
trade names of Allegheny 4750, Carpenter 49, Armco 48, 
Permenorm, 45 Permalloy, Westinghouse Hipernik and 
Orthonol. Grain orientation plays an important part in 
obtaining the best possible magnetic properties in these 
alloys, and in certain instances cold reductions of 99 per 
cent without intermediate anneals are required to develop 
these properties. 

The addition of between 4 and 5 per cent molybdenum 
to the high nickel-iron alloys has resulted in new ma- 
terials of relatively low coercive force which are now 
finding wide application in tape-wound cores for pulse 
transformers. Representative examples are the 4-79 Mo- 
Permalloy (79% Ni, 4% Mo, 0.3% Mn, 16.7% Fe) and 
the Supermalloy (79% Ni, 5% Mo, 0.3% Mn, 15.7% Fe) 
high-permeability materials made by The Arnold En- 
gineering Company. The latter alloy is capable of an 
initial permeability as high as 100,000 at a flux density 
of 20 kilogausses and a frequency of 100 cps, and its 
coercive force at saturation is only 0.004 oersted. The 
graphs reproduced in Fig. 3 indicate how much higher 
an initial permeability can be obtained in these materials 
by rolling the strip to lighter gages. 

Another interesting material now being cold worked 
on four-high rolling mills into ultra-thin gage strip is 
the Vanadium Permendur (49% Co, 2% V, 49% Fe) 
alloy of the Allegheny Ludlum Steel Corporation. This 
alloy has a very high permeability at high flux densities 
but is rather difficult to work due to its cobalt content. 

The need to preserve strategic alloying elements in 
critical supply, such as nickel and cobalt, has led to the 
recent development of methods of working the aluminum- 

























iron alloys. The most promising analysis is the 16-Alfenol 
(16% Al, 84% Fe) material which has been produced 
in strip form as thin as 0.0003 in. by employing “warm” 
rolling at 575 C to reduce the strip from about 1 in. to 
about 0.010 in. and cold rolling it at room temperature 
down to finishing gage on mills with small work roll 
diameters. Work on this material conducted at the U. S. 
Naval Ordnance Laboratory has resulted in obtaining 
an initial permeability as high as 4200, a coercive force 
as low as 0.024 oersted and a maximum permeability of 
115,000. The relatively expensive melting and rolling 
procedures required have so far limited the application 
of this alloy, but it is expected to have a promising future 
once fabrication costs can be lowered. 


Metal Processing Equipment 


The quality of today’s high-performance electronic 
equipment is so greatly affected by the properties of lam- 
ination stampings and tape-wound cores that the manu- 
facturers of these assemblies frequently have adopted the 
“do it yourself” approach. Thus, while a few years ago, 
only the steel mills performed such operations as rolling. 
slitting and leveling, nowadays practically all the major 
American producers of laminations, cores and related 
electrical and electronic equipment have installed their 
own processing equipment. 

The advantages to be gained from this approach are 
many, and with a reasonable consumption potential of 
magnetic material it is not difficult to amortize the in- 
vestment in such machinery in a few years. While a few 
companies have gone to the extent of installing their 
own induction or vacuum melting furnaces to obtain 
control of chemical analysis, the majority is satisfied with 
the analyses commercially available from the mills and 
thus can limit the in-plant processing operations to break- 
down rolling, finish rolling, slitting and leveling as well 
as heat treatment. 

To enable the entire range of rolling operations—from 
the hot breakdown of, say, 2 in. ingots to the finishing 
of 14-mil tape—to be performed in only one machine, an 
interesting 2-high/4-high combination rolling mill was 
recently developed and is now finding extensive applica- 
tion, Fig. 4. This machine is primarily a two-high mill 
designed so that the rolls can be raised sufficiently to 
insert between them a set of two small-diameter work 
rolls, making the machine in effect a four-high mill with 
driven back-up rolls as illustrated in Fig. 5. 
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Extensive research into the cold-rolling of strip has 
established that—for a given material, reduction and 
width—the roll load, rolling torque, rolling horsepower 
and lateral spread of the strip decrease with the diameter 
of the work rolls. Consequently, for a mill of given roll 
load capacity and horsepower, greater reductions may be 
taken with work rolls of smaller diameter. This is the 
objective of all forms of backed-up rolling mills. The 
reduction in lateral spread with reduction in work roll 
diameter also has considerable practical advantage in 
rolling the harder magnetic materials since it reduces the 
tendency of the strip edges to tear or crack. The rigidity 
of the backed-up four-high mill and the ease with which 
its small work rolls can be crowned have made it possible 
to produce extremely accurate strip with practically no 
gage variation across its width. Finally, a smaller work 
roll permits thinner strip final gages even in highly work- 
hardened materials since the length of the flattened are 
of contact between the work rolls and material—and. 
hence, the roll load and rolling torque—decreases with 
decrease in work roll diameter. 

The accompanying table lists several representative re- 
duction schedules taken in finish rolling Hipernik, 314 
per cent silicon-steel and 4-79 Mo-Permalloy on a com- 
bination mill equipped with 5-in. diam back-up and 
114-in. diam work rolls. These results indicate the con- 
siderable reductions and the thin gages obtainable from 
such mills equipped with relatively small diameter work 
rolls. In response to the growing demand for ultra-thin 
gage magnetic tape, the machine is now being furnished 
with even smaller work rolls down to 14 in. diam, fa- 
cilitating the production of 14-mil tape. With its ability 
to reduce magnetic materials from the ingot all the way 
down to such ultra-thin gages, the mill has proved one 
of the most widely used in the processing field. 

In an all-purpose mill of this type there is much to 
be gained from driving the back-up rolls rather than 
the work rolls. Despite the original objection to this 
method on the ground that slippage would occur between 
the work rolls and the back-up rolls, the soundness of 
this design has been proved by the extensive use of large 
scale four-high mills driven by back-up rolls in the metal 
industry. The back-up drive eliminated one of the most 
serious disadvantages of the conventional four-high mill 
driven by work rolls, namely, the limitation in torque 
that can be transmitted by the relatively small roll necks 
and spindles without exceeding their permissible torsional 
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strength. Another feature of the back-up drive is its 
ability to overcome the bowing-out of the small work 
rolls away from the entry side when heavy reductions 
with high front tension are taken. Driving the back-up 
rolls causes a torque reaction on the work rolls which 
tends to bend them toward the entry side of the mill 
that is, in the opposite direction to the force exerted by 
the coiling reel. By balancing this torque reaction and 
the strip tensions, as shown in Fig. 4, the tangential force 
on the work rolls can be eliminated altogether. 


Slitting Operations 


Slitting is one of the most important processing oper- 
ations affecting the ultimate performance of the magnetic 
assembly. The large steel mills are generally not willing 
to slit to the narrow widths and close tolerances required 
in core manufacture, and 1 in. 0.008 in. is the minimum 
width of silicon-steel strip normally furnished. Hence. 
it is not surprising that practically all core producers have 
installed their own rotary gang slitting lines in recent 
years. 

Difficulties may also be experienced with what the 
mills call “a slit edge commercially free from burrs.” 
Such an edge is not sufficiently smooth for many core 
winding applications, a fact which has led consumers of 
magnetic alloy strip to “slit their own.” 

Figs. 6 and 7 show representative high-speed slitting 
lines in use at a strip consumer’s plant. The close width 
tolerances (+-0.0015 in.) obtained and the smooth strip 
edges produced, even on silicon-steel, are largely due to 
the use of a special slitter design incorporating a “float- 
ing” upper arbor which allows the individual upper 
knives to find their own alignment relative to their op- 
posite numbers on the lower arbor. Other important 
factors contributing to the quality of the slit strands are 
the heavy-duty, high-precision bearings in which the 
arbors turn and the single-handwheel worm drive screw- 
down mechanism which insures simultaneous, and hence 
parallel, raising and lowering of the upper arbor. 

Probably the most valuable feature of the slitting lines 
shown are their core plate recoilers. The core plate method 
of winding the slit strands has many advantages over the 
conventional solid or collapsible drum method, particu- 
larly in connection with a low-cost in-plant slitting setup 
for relatively narrow strands. Each core plate has two 
starting slots, one for thin and one for thick stock, and 
three radial banding slots. On setting up the line, each 
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FIG. 6 (Far left)—Slitting line showing 
strip being inserted into starting slot of 
core plate recoiler. To facilitate handling 
after a run the coils are banded circumfer- 
entially and removed from the recoiler shaft 
together with their respective core plates. 


FIG. 7 (Center)—Slitting line setup for 12 
in. x 0.014 in. silicon-steel strip. 


FIG. 8 (Left) —High-precision, 15-roll, min- 
iature leveler used to process silicon-steel 
strip down to 0.005 in. The slight cold work 
involved tends to reduce the core loss which 
had been raised in the preceding coiling and 
slitting operations. 





slit strand is looped around the core plate and then in- 
serted in a starting slot, as illustrated in Fig. 6. Once the 
slitting operation is completed, the tightly wound slit coils 
are banded circumferentially and can be removed easily 
from the recoiler shaft together with their respective core 
plates. All danger of coil telescoping or unwinding is 
thus eliminated and perfectly shaped coils are obtained. 
In handling magnetic materials, the slit coil frequently 
is left on the core plate for transfer to the pay-off stand 
of the next processing machine; alternatively, the coil 
is radially banded on a bench, and the core plate knocked 
out. 

Another feature of the slitter is the recoiler tension 
control. When slitting light gage materials, conventional 
recoilers often tear the stock due to incorrect winding 
tension. On the machines shown, tension is adjustable 
while the slitter is running through a slip clutch controlled 
by a handwheel. Since the magnitude of winding tension 
required varies with the type of material, the number of 
strips being cut, the width and thickness of the strands 
and the coil diameter, such ready adjustment of tension 
facilitates high quality slitting results. 

By mounting a pull-through leveler between the cutters 
and the recoiler of a silicon-steel slitting line the slit 
strands can be cold worked slightly in passing through 
the leveling rolls. This cold work tends to reduce the 
core loss of the material which had been raised in the 
preceding coiling and slitting operations. A_high-pre- 
cision miniature roller leveler used for light gage mag- 
netic strip is illustrated in Fig. 8. This machine was 
designed to provide flat strip in gages down to about 
0.005 in. and in widths up to 6 in. The leveler comprises 
thirteen 3< in. diam x 8 in. face leveling rolls and two 
%. in. diam x 8 in. face exit pinch rolls. To obtain the 
maximum leveling action, all 15 rolls are positively driven 
and the °¢ in. diam rolls are backed up in the middle 
to prevent undue deflection. Adjustment of the leveler 
is performed by means of worm drives at the front and 
the rear of the unit. 

The manufacturer of laminations and cores is today 


able to produce magnetic assemblies of improved per- 
formance thanks to the availability of special processing 
equipment. A rolling mill will furnish grain-oriented strip 
reduced to ultra-thin gages; a slitting line will supply 
strands having extra-close width tolerances and burr-free 
edges; and a roller leveler will provide flat sheet resulting 
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in the highest possible stacking factor. 
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gh-Potential 


ielectric-Strength Testing 


High voltage or “hi-pot” testing is or should be used as 

a final check on the electrical safety of every electrically 

energized equipment or appliance manufactured. This article tells how 
dielectric testing can be made a useful tool for the design and development 
engineer, discusses the advantages and disadvantages of different 


types of tests and describes the wide variety of 
instruments commercially available. 


DETERMINATION OF THE QUALITY of all types of manu- 
factured electrically operated products and their probable 
service life is a problem of major importance to design, 
development and manufacturing engineers. One of the 
most important “tools” offering a solution to this prob- 
lem is the Dielectric Strength Test, also referred to as the 
high-potential, or in the vernacular, “hi-pot” test. 

The purpose of the dielectric test is generally to evalu- 
ate at time of design or production the probable electri- 
cal strength and endurance of insulation. It is thus dis- 
tinguished from that old standby, the insulation resist- 
ance test, generally made at 500 volts direct current by 
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some type of direct-reading megohmmeter. This latter 
test is primarily a maintenance tool to keep track of the 
general condition of insulation with age in service and 
is beyond the scope of this article. 

Since it is always the insulation that is tested, it would 
be well to review the definitions of terms that apply to 
the electrical characteristics of insulation — See Table I. 
In more specific terms, the dielectric test is the deliberate 
application of a specified overvoltage to a given substance 
for a specified period of time to ascertain one or more 
of the following: 

1. That the specified overvoltage can (or cannot) be 
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Table I—Terms That Apply in 
Dielectric Testing* 


Dielectric. A dielectric is a medium having the property 
Tape recorder being that the energy required to establish an electric field 
rear (voltage stress) is recoverable, in whole or in part, as 
Malis tet os electric energy. A vacuum is the only known perfect 
a ae dielectric. 

REVS NE NSS Insulator. An insulator is a substance of such low 
sage le conductivity that the flow of current through it can 
ey aay eae usually be neglected. ; 

oe Insulation is an imperfect | dielectric and when sub- 
jected to voltage stress has displacement, absorption, and 
conduction currents flowing. The latter two currents are 
the principal causes of dielectric losses, which appear as 
heat, and are thus potentially great destructive forces to 
good insulation. 

Dielectric Constant. The dielectric constant is that 
property of a dielectric which determines the electro- 
static energy stored per unit volume for a unit potential 
gradient. 

For a given material it is expressed as a number which 
is a multiple of 1, which is for practical purposes the 
dielectric constant of air at standard pressure and tem- 
perature. It is important because it determines how the 
voltage stress is distributed in insulating structures built 
up of multiple layers. In such cases the voltage stress 
impressed on any layer in a uniform electric field normal 

. abt ses ie aR bea ass to the layer will be proportional to 7/K, where T is the 
withstood successfully for a given time interval. hiciteens enh in ia Saleshete cndishins. Tile sdationthie 
must be properly utilized or some layer may be dispro- 
portionately stressed and break down at an early stage, 
3. That defects in material or workmanship are (or leading to complete failure of the entire insulating struc- 

are not) present. ture. This is also the reason it is so important to exclude 
all voids, air pockets, moisture, foreign matter, etc., from 
insulating materials. 
Dielectric Strength. The electric strength of a dielectric 
2. Components—Switches, relays, transformers, po- material is the maximum potential gradient that a ma- 
tentiometers, wire and cable, ete. terial can withstand without rupture. 
Dielectric breakdown is the abrupt change from the state 
of being substantially nonconducting to conducting. Its 
exact nature will vary considerably for different materials. 



















































2. That the substance probably will (or will not) 
withstand rated voltage indefinitely. 


The main fields of dielectric testing are: 
1. Insulating Materials—Solids, liquids, gases. 


3. End Products—Home appliances, machine tools, 
locomotives. electric and electronic instruments, 


business machines, aircraft, etc. Dielectric Tests. These are tests that consist of the 
1. Repaired Products—Rewound motors, generators, application of a voltage higher than the rated voltage 
transformers for a specified time for the purpose of determining the 


adequacy against breakdown of insulating materials and 


: spacings under normal conditions. 
ing usually would be to determine whether there are in- - 


The design engineer’s first approach to dielectric test- 





‘ ae ° . * Taken from American Standard Definitions of Electrical Terms 
dustrial standards existing which spell out test require- (ASA C42-1941) sponsored by the American Institute of Electrical 
. a nn Engineers. 
ments for his particular type of product. The total 


number of such standards now in effect are too numerous 
to list, but an incomplete breakdown of the major sources 
is presented in Table II. 


Table !1—Sources of Standards 


Such test standards are generally based on results of 


years of experience, and where applicable provide a Relating to Dielectric Testing of 
basic foundation and set of minimum values to guide Several Product Groups 

the engineer in utilizing dielectric testing in the develop- Class of product Sponsoring agency 
ment of his particular product. Electrical materials = ASTM, MIL 


Electrical components NEMA, AIEE, MIL 


However, many of the most important applications UL. IPCEA. FEI 


of hi-potting are not covered by industry or government End products NEMA, AIEE, MIL, 
specifications. We can best appreciate the broad scope Underwriters, ARA, JIt 
of application by reviewing the four basic types of high Repaired products NISA 
voltage test: Design tests, routine tests, acceptance tests ASTM—American Society for Testing Materials 
© * 7\ & MIL—Military (formerly JAN) 
and service tests. (1) NEMA—National Electrical Manufacturers Association 


j P sed | | ‘ fac “ey AIEE—American Institute of Electrical Engineers 
l. Design tests are use¢ »y the manutacturer to WPCEA—insulated Powst Gibls Engleces Accociation 

— — > acy > . » _ . ats EEI—Edison Electric Institute 

} determine the adequacy of equipment design in meeting Se 
i een . sas . omni re >< 1 > JiC—Joint Industry Conference 
‘ > > es 
probable service conditions. Minimum valu s which the ge re ge gs 

} common types of equipment must be designed to meet UL—Underwriters’ Laboratories, Inc. 


are well covered by existing standards. Due to the great 
stories made in the manufacture of insulating materials 










*Italic numerals in parentheses refer to Cited References at end of text. 
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Basic Types of Instrumentation for High-Potential 





FIG. 2 


FIG. 1—Typical of the small, portable a-c test sets is this unit 
rated 0-5000 volts. It has a variable autotransformer, voltmeter, 
breakdown and leakage lights. As an added safety feature on this 
unit, the hot lead is terminated in a retractable tip prod. FIG. 2— 
Exemplifying the combination of old and new features is this 0-1500 
volt a-c model rated 500 va. A conventional transformer and 
circuit breaker are used with the addition of indicating lamps. 











and the many new types available, much of the work at 
the design level is being done at values far above those 
required by standards which in some cases are quite 
outdated. 

It is quite possible then that the designer in this realm 
may find himself quite on his own, but in any case much 
assistance can be found in ASTM standard D149-44. (2) 

For design tests to be really helpful, they must be 
comparable to conditions encountered in service. Yet 
many such tests have failed because sufficient pains were 
never taken to determine the REAL conditions that 
could be encountered. It is just recently that the de- 
velopment of aircraft electrical components has focused 
attention on this subject, and has re-emphasized the fact 
that components in relatively low voltage circuits can be 
subjected to extremely severe peak voltages during tran- 
sient circuit conditions. It was brought out, for example. 
in a recently published AIEE paper, that the coils of 
solengid-operated valves in a 28-volt d-c aircraft fire ex- 
tinguisher circuit were being subjected to peak potentials 
as high as 4400 volts during operation of the contacts. 
Coil failure was experienced despite a previous over- 
voltage test based on 28 volts. 

2. Routine tests are used to detect defects in materials 
or workmanship in processing the equipment through the 
factory, and in some cases, checking equipment design. 
There is more dielectric test equipment in use for this 
purpose than any other. Existing standards are quite 
comprehensive in this field of application, with those of 
NEMA and Underwriters Laboratories being perhaps the 
most pertinent. 

In one sense this type is the most important test of all 
as it serves to protect the person buying or using the 


114 


equipment. Numerous cases on record prove beyond a 
doubt that, under the right circumstances, equipment 
operated on 115 a-c volts can kill. Manufacturers of home 
appliances particularly must assume the greatest respon- 
sibility in making their products as free from inadequate 
or defective insulation as possible. A suitable dielectric 
test is the best safety insurance available. 

As a quality control tool, hi-pot testing not only guar- 
antees that the product meets acceptable industry stand- 
ards but generally saves money as well, as equipment 
failing to pass a properly applied hi-pot test would have 
a high mortality rate in service and run up an expensive 
repair bill in “guarantee” repairs. A few examples will 
illustrate this point. 

A large manufacturer of portable electric tools faced a 
growing number of field failures on new tools despite 
apparently good inspection, A hi-pot test was then set up 
on completed tools at twice rated plus 1000 volts for 
| min. This virtually eliminated field failures but plant 
rejects soared. The test was then extended to cover pur- 
chased components, and the trouble was finally traced to 
use of switches and armatures with inadequate insulation. 
Rejection rate was ultimately cut by two-thirds. 

A jet-propelled aircraft manufacturer tested all incom- 
ing wire but was still bothered by failures after installa- 
tion. Hi-potting of the final circuits revealed insulation 
was being partially stripped in installing the wiring. In- 
creased care was used and the test retained as a final 
safety factor. 

3. Acceptance tests are made by the purchaser and 
furnish proof that definite insulation specifications have 
been met. These tests are particularly important on com- 
ponents to be incorporated into military equipment and 
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Dielectric Tests 


DIELECTRIC TEST INSTRUMENTS of the a-c 
type available as manufacturer’s standard 
units can be grouped in three main cate- 
gories: 

1. Small, fully portable. 

2. Medium, semi-portable or bench type. 

3. Large, mobile and stationary. 

The small, fully portable type is the most 
common and the basic subject of discus- 
sion of this article. There are two major 
subdivisions: (A) The tapped autotrans- 
former type, and (B) high reactance trans- 
former with variable autotransformer in the 
primary. 

Type (A) is the least expensive and is 
generally available up to 2500 volts a-c. 
The autotransformer steps are calibrated in 
various output voltages. No meter is in- 
cluded. A buzzer is the usual means of 
indication, with or without a leakage light. 
Because of the power required to operate 
the buzzer, complete breakdown of the test 


are generally called for in MIL specifications. 

Many industry standards also include provision for 
acceptance tests at the option of the purchaser. The tests 
specified are somewhat less severe than those called for 
at the factory. Some form of acceptance test is almost 
always made on large electric power generation and dis- 
tribution equipment representing a large financial invest- 
ment. These tests are generally drawn up by the purchaser, 
are quite involved and are outside the scope of this article. 

Acceptance testing as an adjunct to quality control is 
frequently overlooked in the rush of production. It is 
obviously much cheaper to reject a relay in the receiving 
department than to tear it out of some highly complex 
control circuit. 

If the end product must pass a rigorous dielectric test, 
it may pay to extend the same test to purchased (untested ) 
components. Even better would be to require purchased 
products to pass a similar test before shipment. 

1. Service tests are valuable in determining at various 
periods in the service life of equipment whether or not 
deterioration has taken place and to what extent. This 
area of activity is highly specialized and still the subject 
of controversy and speculation. Standards are almost 
completely lacking. Definitive work in highly specialized 
fields has been done but lacks broad application. It is a 
field of application showing great promise but is prima- 
rily of interest to the plant or operating engineer. 

Theoretically all that has been said before could apply 
to a dielectric test performed with either a-c or d-c volt- 
age. Practically, however, almost all the experience gained 
so far in dielectric testing (with the exception of some 
phases of the power field) has been with alternating cur- 
rent. D-c testing is just now starting to get the attention 
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FIG. 3—Semi-portable units 
rated 0-30 kv at 1% kva. 
Transformer and metering 
circuit are  oil-immersed. 


it deserves. Practically, both types have important advan- 
tages and disadvantages. 

The development of a-c testing was rather natural since 
the vast majority of items tested were used on alternating 
current. Thus the test was directly related to conditions 
in actual service. In the early days no particular refine- 
ments of testing technique were desired; the equipment 
either passed or failed in a cloud of smoke. No one was 
sure how much overvoltage to use, although eventually a 
rule of thumb of twice rated voltage applied for 1 min 
was adopted. This standard is still in use for high voltage 
equipment, but experience has proved it inadequate for 
low voltage equipment, which is now tested at a minimum 
of twice rated voltage plus 1000 volts for 1 min. (1) 
Where applicable standards exist, they should be con- 
sulted for minimum acceptable values of voltage and time 
of application for specific types of equipment. 

The test voltage may be applied in one of three ways: 


1. Circuit closed at zero voltage, which is then raised 
to specified value. 

2. Circuit closed at some portion of specified test value 
(usually 50 per cent) then raised to specified value 
in one or more steps. 

3. Circuit closed and opened at full test value. 


In practice, Method 1 probably predominates. Many 
standards, particularly those of Underwriters Laborato- 
ries, specify that voltage be applied at zero output and 
then raised to the specified value. In some cases the rate 
of rise is also specified. This method is also the safest 
both to the operator and to the equipment. 

Method 2 is the least common. It is used primarily in 
evaluating the relative voltage-withstand values of insulat- 
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specimen is usually required to obtain indi- 
cation. 

This type of device is satisfactory for 
many applications, particularly those of a 
repair nature. For original equipment test- 
ing it has several disadvantages: 

1. Device under test is subjected to a 
series of switching surges as the voltage is 
raised and lowered. To avoid this condition 
most industry standards specifically call for 
continuously variable output voltage. 

2. Since the tapped autotransformer is a 
fixed transformation ratio device, the output 
voltage will fluctuate with changes in input 
voltage. For example, should the instrument 
be set at the 2500-volt position and the in- 
put voltage rise 10 per cent, the actual test 
voltage will be 2750 volts. This condition 
will not be revealed because of the absence 


transformer in the primary of a high-re- 
actance-type transformer. Indicating means 
available are a voltmeter and breakdown 
and leakage lights, with or without a buzzer 
signal, Fig. 1. For applications requiring 
a higher charging current than a high re- 
actance type transformer can handle, units 
are also available with conventional trans- 
formers rated approximately 500 va, Fig. 2. 
This latter type uses circuit breakers or 
electronic relaying for circuit protection, 
and may or may not include lights. 

The semi-portable or bench type units are 
those of a size too large for one man to 
handle but not large enough to warrant 
floor mounting on castors. Units in this 
category are provided in cases designed 
with sloping control panels for bench top 
mounting, Fig. 3. Carrying handles are 














of a voltmeter. included. 

3. Test is more likely to be destructive 
as there is no warning of impending break- 
down, no current-limiting action, no circuit 
protective device. 


Type (B) instrument includes the ma- 


jority of small “hi-pots” currently in use. and freedom from 


These consist basically of a variable auto- 


ing materials and is not normally found in quality control 
testing of end products. 

Method 3 is the fastest and is used wherever possible 
in production work where repetitive testing at the same 
voltage value is encountered. This method is potentially 
the most dangerous to the operator who may be required 
to work with hot leads a majority of the time. It also 
represents a more severe test on the equipment because of 
transient overvoltages appearing at the instant of circuit 
closure. These transients depend on the amount of re- 
actance in the circuit under test and the point on the 
supply voltage wave at which closure is made. They are 
generated at both the make and break of the circuit and 
are encountered whether the applied voltage is alternating 
or direct but are usually more severe on alternating cur- 
rent. Equipment which would pass a given voltage raised 
from zero may fail the same voltage applied at rated 
value (4). 

Where severe transients are encountered by the equip- 
ment in its normal application, it would be advantageous 
to require that Method 3 be used to test such equipment 
since it would more nearly approximate service condi- 
tions. No work appears to have been done to establish any 


basis of correlation between service transients and testing 
transients and an important advantage of this method of 
test may be overlooked. 


The advantages of testing with alternating current are: 

(1) Since most equipment operates on a-c, an a-c test 
most closely approximates service conditions. 

(2) The test equipment is relatively simple to build 
and is commercially available in types to meet every ap- 
plication. 

On the other hand, for testing heavier types of equip- 
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Instruments available in this type of 
construction have capacities of 500 va to 
2 kva with output voltage ranges of 3000 to 
30,000 volts. Above 
transformers are required for compactness 
corona. Conventional 
transformers are used with circuit breakers. 


15 kv, oil-immersed 


FIG. 4—A mobile type ‘“hi-pot”’ 
unit rated 0-30 kv at 5 kva. 
Case is mounted on four swivel 
type casters. 


ment, the use of a-c requires heavy, cumbersome and ex- 
pensive test sets because of the capacity required to sup- 
ply normal charging current. Also because true leakage 
resistance current is masked by charging current, it is 
more difficult to anticipate impending breakdown. Hence 
an a-c test is more likely to be destructive. 

D-C Testing. Although dielectric testing with d-c volt- 
age has as yet found little application in the testing of 
light duty types of electrical equipment with which this 
article is primarily concerned, it offers such substantial 
advantages that it deserves a critical examination. Par- 
ticularly for those applications where dielectric testing is 
used to detect defective insulation, it has the following 
basic advantages (5): 

1. There is no constant flow of charging current—only 
an initial transient sufficient to charge the test circuit 
capacitance. As a result equipment of relatively large 
capacitance can be tested by a d-c test set of very small 
capacity and much reduced cost. Normal current flow 
consists only of true leakage resistance current which can 
readily be metered. Its magnitude and change makes im- 
pending breakdown readily detectable. 

2. Dielectric stress distribution with direct current is 
proportional to leakage resistance and not to capacitance. 
Hence the stress in the test circuit is more evenly dis- 
tributed. This means that defects can be found in a 
manner which would be less damaging than if an equiv- 
alent a-c voltage were applied. 

3. The time of application of d-c voltage is less critical. 

4. When full rated voltage is repetitively applied in 
production testing, bothersome changes in output voltage 
encountered in a-c testing with variation in capacitance of 
units being tested is eliminated. This problem has long 
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Indicating lights and sound signals are not 
as a rule included. Additional features such 
as automatic rate of rise control of output 
voltage and special test jigs for testing 
insulating materials are often incorporated. 

As test capacities increase further, the 
test sets are mounted in a variety of caster- 
mounted cases. Ratings up to 150 kv at 
25 kva are available in this mobile design. 
Construction is based on conventional oil- 
immersed transformers plus circuit breakers. 
Induction voltage regulators are often used 
for completely stepless output voltage varia- 
tion in place of variable autotransformers. 

Fig. 4 shows one type of mobile model 
with wide application in manufacturing and 
maintenance work. Capacities up to 10 kva 
caa be had in this style. The ultimate 
capacity available in a type is 
shown in Fig. 5. This unit weighs over 
1% tons and is mounted on ball-bearing 
castors. Units larger than 25 kva are gen- 
erally stationary and have the controls and 
the testing transformer completely sepa- 
rated, Generally the same principles in- 
volved in the construction of the smaller 
units are followed but the elaborate safety 


mobile 


plagued motor and appliance manufacturers. Disadvan- 
tages of d-c testing are as follows: 

1. For a-c equipment, d-c testing differs from service 
conditions. Hence the use of the d-c test to evaluate design 
or service factors is severely restricted until such time as 
values of d-c test voltages equal in effect to a given a-c 
test voltage can be worked out. This has been done in 
some isolated cases (5), but not for smaller equipment. 

2. Application of d-c voltage leaves equipment with a 
residual charge which must be drained off or it can be- 
come dangerous to personnel. 

3. With the exception of those pertaining to power 
cable, existing standards have no provisions for d-c tests. 
This deficiency effectively blocks possible application on 
many types of equipment where it could be used to ad- 
vantage. 

There is admittedly much more to be said on both sides. 
However, as keener competition puts the pressure on 
better quality control, it is expected that the increased use 
of d-c testing will be explored, particularly in those fields 
where the cost of a-c test equipment is high. 


Equipment Selection Factors 


The requirements of the ideal test instrument will vary 
somewhat with the equipment to be tested. Several funda- 
mental factors apply in almost every case: 

1. Test set capacity should be adequate to test the larg- 
est piece of equipment anticipated. It is also wise to allow 
a small additional margin as a safety factor. 

2. The test instrument design should make the test as 
nondestructive as possible. 

3. Safety to the operator should be built into the in- 
strument as far as possible. 
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FIG. 5—A mobile unit 
rated 150 kv at 25 kva 


4. Suitable indicating means should be provided to 
indicate defects before complete breakdown. 

A thorough consideration of the above points will re- 
sult in dollars saved at no loss in effectiveness to the user 
of this equipment, so a review of these points in detail is 
worthwhile. 

There are on the market today such a wide choice of 
a-c dielectric test sets that almost any combination of 
voltage and current up to 150 kv at 25 kva can be ob- 
tained in a standard unit. However, there has been almost 
no effort by any manufacturer to correlate the catalog 
listing of units with the range of equipment the instru- 
ment is capable of testing. As a result, selection of a unit 
of correct voltage and capacity is left entirely up to the 
user, 

Proper output voltage range is usually no great prob- 
lem. Existing standards either specify the maximum volt- 
age as a function of the rating of the equipment or pro- 
vide a yardstick for calculating the test voltage. For the 
rare case where no standard exists it may be possible to 
get a general idea of the maximum withstand voltage by 
obtaining the volts/mil rating of the type or types of 
insulation and multiplying by the thickness. A somewhat 
lower voltage should be chosen for the test voltage, unless 
testing to breakdown is called for. 

Selection of proper kva rating is more difficult. Most 
standards are so broad in scope that it is impractical to 
specify capacities of sets to meet all the test conditions 
that could arise within their framework. In a few cases 
minimum ratings are given, but even here there will be 
many instances where test sets of ratings far below the 
minimum will suffice. It is both pointless and expensive to 
buy extra capacity not needed. 
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precautions necessary, make the application 
of these large units a highly specialized 
undertaking. 

D-C Models. Standard d-c models are 
a fairly recent development and are rapidly 
growing in number. At present none are 
comparable in size or cost to the small, 
portable a-c models and probably never 
will be. Test set capacity is not a problem 
in the small sizes, but d-c circuity is com- 
plicated by rectifying media. Small d-c 
units such as illustrated in Fig. 6 are avail- 
able up to 10,000 volts and can be handled 
by one man within limitations. Units of 
this type usually employ half-wave rectifica- 
tion with tubes, and include panel mounted 
microammeters or milliammeters. In addi- 
tion to dielectric testing, d-c units permit 
insulation resistance to be directly computed 
at any given output voltage. 

A full range of larger d-c units is also 
available. Units above 20 ky have the 
power supply oil-immersed and use either 
tube or metallic rectifiers arranged as 
voltage doublers or triplers. Since the 
included ammeters read leakage current 
directly, no additional indicating means are 
required or furnished. 

So far d-c testing has not found extensive 
application in electrical manufacturing 
(with the possible exception of wire and 
cable manufacture). Its growth has prima- 
rily been in the maintenance field. OOO 


There are several possible ways to estimate the approxi- 
mate capacity required. If another source of high voltage 
is available, the actual test voltage can be applied and the 
current flow (if great enough) can be metered. The prod- 
uct of the voltage and amperage will give the approximate 
volt-ampere burden but should be increased somewhat to 
allow for variations in the tested equipment. 

Since the capacity required for a-c testing is primarily 
to meet charging current requirements, it can also be esti- 
mated using the formula: 

I=NXEXx<C 
where / = current in miliamperes, 
‘= number of times per second the test circuit 
must be charged to the test voltage. 
- test voltage in kilovolts, and 
= capacitance of test circuit in microfarads. 

Multiplying the current / by the test voltage EF will then 
give the approximate kva capacity required. This proce- 
dure can best be illustrated by an example. 

Let us consider that a cable is to be tested which is 
2000 ft long and has a capacitance of 0.001 mf per ft. 
Total capacity to be tested would then be 2 mf. Assuming 
a test potential of 5000 volts at 60 cycles, we have: 


/=120«*5x«* 2= 1200 ma 


The approximate capacity required is a minimum of 
5 X 1.2 or 6 kva. 


The selected capacity should be large enough to insure 
that the test set is not loaded near the saturation point 
of the transformer under normal test conditions. Other- 
wise harmonics may appear in the test voltage and affect 
its sinusoidal qualities. The voltmeters incorporated in the 
test instruments will normally not show this deviation 
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FIG. 6—Typical of the smaller d-c units available is this 
model rated 0-5000 volts. It is suitable for rack and panel 
mounting. 


from a sine wave, and since all existing standards are 
based on using a substantially pure sine wave, the validity 
of the results will be destroyed. 

Making the dielectric test as non-destructive as possible 
and still effective was a problem for which there was no 
real answer until the high-leakage or high-reactance type 
of transformers was designed into hi-pots. Incorporated 
in these transformers is a magnetic shunt consisting of 
a magnetic circuit containing an air gap in parallel 
with the conventional secondary winding. The transformer 
is designed to operate just below the saturation point on 
the hysteresis curve. As applied in hi-potting, the trans- 
former is current-sensitive in that any attempt to draw 
substantial output current results in a large increase in 
magnetizing force on the secondary. This force “breaks 
down” the magnetic shunt which acts as a partial short 
circuit of the secondary. Hence a sudden decrease in load 

for example, failure of insulation under test—results 
in a collapse of output voltage and a very limited current 
rise, 

Dielectric test sets incorporating high-leakage trans- 
formers can thus adequately test circuits up to their maxi- 
mum breakdown voltage and yet instantly reduce the 
power available to a very low value in event of insulation 
failure. 

For some applications additional current limiting is 
desired, and this can be accomplished by adding current- 
limiting resistors in the transformer primary. Output cur- 
rents limited to 5 ma are available with this combination. 

In the past, circuit breakers as such were never suc- 
cessfully applied to this problem because of the inability 
to obtain accurate trip characteristics in the region of 
a few milliamperes. More recently breakers have been 
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coupled with a stage of electronic amplification to pro- 
duce satisfactory results. Ultrasensitive relays designed to 
operate in the microampere and milliampere range also 
offer great promise as protective devices for this appli- 
cation. 

The above are solutions to the problem of non-destruc- 
tive testing of insulating materials, appliances, compo- 
nents, very small motors and the like which draw little or 
no charging current at the test voltage. Equipment that 
draws a current exceeding several milliamperes at the test 
voltage must be checked with an instrument using a con- 
ventional transformer in order to obtain the necessary 
capacity for charging current requirements. Here, a con- 
ventional circuit breaker is universally used as the protec- 
tive device and when properly adjusted does an excellent 
job. Instruments of this type with a relatively high circuit 
breaker setting should obviously be used with caution on 
light duty equipment which could be damaged by current 
flow insufficient to trip the breaker. 

The question of nondestructiveness has been limited to 
the ability of the instrument to hold damage to a mini- 
mum after failure has taken place. It is quite beyond the 
scope of any instrument to make the application of high 
voltage nondestructive per se. How high a voltage an in- 
sulating medium can withstand without its properties 
being altered by the test itself is a highly controversial 
subject and still the object of much research work. A 
partial answer may be the combination insulation-resist- 
ance/dielectric test now being used by some manufac- 
turers. Here the product is first given a conventional in- 
sulation resistance test at 500 volts d-c, then hi-potted and 
the insulation resistance again measured. If there has 
been no decrease in insulation resistance, it is concluded 
the equipment not only passed the dielectric test but also 
underwent no deterioration. 

The usefulness of a dielectric test set depends in a large 
measure upon its ability to notify the operator when a 
defective item is encountered. This detection should be 
as simple as possible so that the job can be entrusted to a 
relatively unskilled operator. The oldest and simplest 
method was to apply the voltage for the specified period 
of time and await developments. Failure was indicated by 
inability to withstand the voltage and the presence of 
smoke and flame. Experience ultimately showed that sub- 
standard insulation could and did get by under this crude 
“go/no go” type of test. Actually the type of insulation 
defects to be detected fall into two main categories: break- 
down and leakage. 

Breakdown is the physical failure of the insulation to 
withstand the applied voltage. This is preceded by intense 
corona, and generally takes place in the form of an arc 
which may or may not remain, depending on the ability 
of the insulation to withstand carbonization. It is gen- 
erally followed by a physical and chemical change of 
state. 

Leakage is a condition where the insulation does not 
fail (at least initially) but has a subnormal resistance 
value and hence permits an abnormal flow of leakage 
resistance current. 

Where they can be applied with reliable trip character- 
istics, circuit breakers are a partial solution to the prob- 
lem in that the tripping of the breaker will indicate a 
defective unit. They have three disadvantages: 

A—They do not give warning of impending breakdown. 
B—They do not distinguish between types of failure. 
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C—A small breaker handle is not readily visible. 

A much more satisfactory answer has been the applica- 
tion of neon lamps, which are of two types: Breakdown or 
corona lights, and leakage lights. 

Breakdown or corona lights are generally connected 
across an r-f choke in the ground lead of the test instru- 
ment. They light up in the presence of r-f energy liberated 
by oscillations across the arc or through intense corona. 
By lighting up on corona they warn of impending break- 
down and can show cause for rejection without requiring 
actual breakdown to occur. This is a great asset to non- 
destructive testing. 

The fundamenetal purpose of leakage lights is to indi- 
cate an abnormal current flow in the tested circuit. They 
are connected across a calibrated resistor in the ground 
side of the output circuit. When the current flow in the 
circuit exceeds a given value, the voltage drop across the 
resistor is sufficient to light the lamp. 

The glowing of these lamps also lends itself to inter- 
pretation as to the exact condition of the circuit under 
test. They are unfailing for indicating corona and arcing. 
but for indicating leakage, two difficulties are still en- 
countered : 

A. The manufacturer must select an arbitrary current 
value to produce indication of leakage (unless given a 
value by the purchaser). Due to a general lack of knowl- 
edge as to what is taking place, the user often sets this 
current value too small (or large) for the particular ap- 
plication and great dismay arises when the instrument 
indicates a defective unit which later turns out to be quite 
flawless. It cannot be stressed too strongly that to obtain 
the real benefits of leakage light indication, the user must 
determine whether the manufacturer’s standard setting 

(usually 14 ma) is satisfactory or whether a different 
value is required for his particular application. 

B. Neon lamps tend to change their characteristics with 
age. This results in a rather wide tolerance for repeat 
accuracy, unless the calibration of the lamp is periodically 
checked. There appears to be in sight no immediate solu- 
tion to this problem that would not be prohibitively ex- 
pensive. 

Use of a buzzer or sound signal is becoming an increas- 
ingly popular indicating device. The instrument with an 
audio alarm is very helpful on the production line where 


Typical of dielectric tests on electrical equipment 
is the production testing of heavy duty transformers. 
Indication of leakage just before insulation breakdown 
makes this hi-pot test non-destructive. 



























































































































































































it is often an annoyance for the test operator to be con- 
tinually looking at the panel of the instrument. However, 
the buzzer type of alarm requires a relatively large 
amount of power for operation. In light capacity test sets 
where it could be used to greatest advantage, its inclusion 
means that a stage of amplification must be added to 
actuate the alarm in the presence of excessive current 
flow. Amplifying stages incorporating tubes and clapper- 
type relays leave much to be desired due to a wide change 
in characteristics with age. Latest instrument designs are 
eliminating tubes in favor of accurate microampere mov- 
ing-coil relays which promise to make the audio signal the 
most accurate means of indication yet devised. 


Safety Considerations 


The potential lethal effects of high voltage make safety 
of operation of maximum importance in the dielectric test 
sets. The use of the high-leakage transformer in the small 
sets has provided an important safety feature, as acci- 
dental contact with the output by the operator would re- 
sult in an immediate drop in output voltage. In combina- 
tion with current-limiting resistors, this will render the 
set relatively harmless to normal individuals. 

On large sets the problem is more difficult. The lack of 
inherent limiting action in the set plus mechanical inertia 
in circuit protective devices creates a definite problem. 
Solutions will vary for individual application, but gen- 
erally two conditions should be met: 

1. It should be impossible for anyone to come in con- 
tact with the equipment under test when it is energized. 

2. The operator should be required to be at the instru- 


Hi-pot dielectric test being made on Vornado air 
conditioners as they pass down final assembly line. 
Heavy duty cord on a 230-volt unit is being sub- 
jected to 1460 volts. (The A. O. Sutton Corp.) 



























































































ment during the time of test, and should be required to 
use both hands to apply the high voltage. 

Condition (1) generally means providing a screened 
off space with suitable interlocks to house the tested items. 
Depending on space required, this feature can be included 
in the hi-pot instrument or provided separately by the 
user. 

Condition (2) is covered by providing a non-locking 
“push-to-test” button so located that the operator has to 
actuate this button with one hand before he can adjust 
the output voltage with the other. Thus both hands are 
required on the panel of the instrument, and this should 
keep them out of mischief. Also worthy of consideration 
is a “zero-return interlock.” This device requires that the 
output voltage control be returned to zero before the out- 
put voltage can be reapplied when there has been any 
interruption of the circuit during the time of high voltage 
application. 

More important than any mechanical consideration is 
operator education, primarily the responsibility of the 
user. Here the old axiom “Familiarity breeds contempt” 
was never truer. Carelessness thus engendered must be 
constantly guarded against. 


Buy or Build? 


While a complete range of test sets is commercially 
available, a great many dielectric test sets are still con- 
structed by the user. This works very well in many in- 
stances. but the following questions should be considered 
before anyone decides to “do it himself:” 

l. Are there engineers thoroughly conversant with 
high voltage phenomena available to do the design and 
construction ? 

2. Are suitable means available to accurately calibrate 
the instruments? 

3. Is the company and the appropriate department will- 
ing to accept full responsibility and face the morale prob- 
lem that will ensue should an operator be injured using 
their instrument? 

1. Are they willing to bear the burden of proof to out- 
side suppliers and customers as to the validity of test 
results obtained on nonstandard instruments? 

5. Will it really save any money? 

If the answer to any of these questions is negative. the 
purchase of a standard set will pay off in the long run. 


Summary 


Some general recommendations can be made as fol- 
lows: 

The small, portable a-c test set is suitable for testing 
appliances, coils, relays, small motors, wiring, control 
circuits, instruments and meters, power tools, and a vast 
array of electronic components. 

Semi-portable types will handle insulating materials, 
medium size motors, large wire and cable assemblies. 
small transformers. 

Mobile and stationary types are for large motors and 
generators, transformers, power cable, switchgear, high 
voltage insulators. 

D-c test sets could be used for any of the above appli- 
cations where specifications permit, although their most 
economical application is on equipment having a high 
distributed capacitance, such as power cables. oe 
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Computer Design 
Overcomes High Cost 


Some compromises in data storage capacity and in speed of 
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operation, but none in arithmetical ability of the machine, had to be 


made in designing a desk-size general purpose digital computer, 


falling somewhere between a mechanical desk calculator and a 


DURING THE PERIOD since World War II when large-scale 
electronic computers were attracting widespread attention, 
there was a continuing need for a high-speed machine 
to fill the gap between manual operation and “giant 
brain” operation. Burroughs Corporation’s Research 
Center near Philadelphia reviewed the situation, con- 
sidered what computation equipment was available, and 
decided to explore,the development of a new kind of 
machine: The objective was to design a computer which 
combined the convenience of manual operation with the 
broad scale features of a large computer. 

Since no equipment in the area between desk calcu- 
lators and large-scale computers had been developed, 
Burroughs engineers aimed at a machine that was inter- 
mediate in both price and performance between the 
available extremes. 

The Electronics Department at the Research Center 
was given the task of designing and fabricating a com- 
puter which would be the prototype of a later production 
model. The established goal of producing an intermediate 
sized computer made it necessary for the designers to 


combine existing electromechanical equipment with 
known techniques of electronic and _ electromagnetic 


circuits. The problem was to produce a desk-sized general 
purpose electronic computer with the instruction language, 
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room-size machine, in the range of $30,000 to $35.000. 





storage capacity and speed of operation suitable for 
intermediate computational problems which could be sold 
in the $30,000 to $35,000 price range. Once the prototype 
was available, application studies were carried out and 
in the summer of 1954 the design for the production 
model was decided upon. 

The result was Burroughs’ E101 Electronic Desk-Size 
Digital Computer—selling for $32,500, or a fraction of 
the cost of giant computers—which allows electronic 
digital computing methods to be applied to a previously 
untouched problem area. The E101 pictured in Figs. 1, 
2 and 3, features simplicity of programming, ease of 
operation, versatility of application, small size, and low 
cost. This computer, now in production at Burroughs’ 
main plant in Detroit, is filling the wide gap between 
hand calculators and giant brains—providing an im- 
portant new tool for business, industry and science. 

Basically, an electronic digital computer is simply a 
machine which automatically carries out long and com- 
plicated sequences of arithmetic operations. Insofar as 
these machines simply add, substract, multiply and divide, 
they resemble the normal rotary desk-type calculator— 
but here the resemblance ends because, first of all, these 
operations are carried out at speeds far in excess of those 


obtainable with moving mechanical parts: secondly, 
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FIG. 2—Rear view of the computer with the hinged back swung 
to the left to reveal components and the two cooling fans. 


electronic computers are capable of doing more than just 
the arithmetic operations. For example, electronic com- 
puters are equipped with storage devices which allow 
them to store inputs, results and sequences of instructions. 

In addition, electronic computers have the ability to 
transfer or jump around in their own list of instructions. 
Thus, a program of hundreds of instructions might end 
with a transfer instruction which sends the computer 
back to the very beginning, and tells it to repeat the entire 
sequence. This gives the electronic computer the ability 
to iterate over any parts, or all of its program any re- 
quired number of times. These transfer instructions are 
of two kinds: Unconditional and conditional. The uncon- 
ditional transfer always sends the machine to the de- 
signated part of its program. The conditional transfer on 
the other hand provides the electronic computer with the 


ability to decide whether or not to transfer, depending 
on what has happened in the problem up to this point. 
One kind of conditional transfer, for example, depends 
upon the arithmetic sign of the last result in the computer. 
If the number is positive, the computer will transfer to 
one instruction, if negative, to another. 


Instructions of 
this type are often called “compare” instructions since 
they allow the machine to look at two numbers and do 


FIG. 1—Production model of the Burrough’s E101 


different things, depending on the relative size of these 
numbers. 

A further feature of electronic computers is their ability 
to modify their own instructions. In such cases, the 
computer changes the operation which is to be done or 
the number which designates the memory locations in 
which the numbers with which it is to operate are stored. 
This provides further flexibility and increases the efh- 
ciency of the medium used for instruction storage. Thus. 
an electronic computer is very much like an extremely 
fast desk calculator with a huge bank of storage registers 
and stored instructions in place of the operator. 

An electronic computer then consists of a number of 
basic parts: An input device to feed electrical pulses into 
the machine, an arithmetic unit to carry out the arithmetic 
operations upon groups of these pulses, a storage unit to 
store constants used in a problem and intermediate and 
final results produced in the computation, an output unit 
to convert electrical pulses into some form of readable 
output, and a control unit to control and synchronize 
the operations of these individual units. It should be clear 
from this brief outline that the design problems in fabri- 
cating, assembling and putting into operation an electronic 


digital computer are enormous. Expert knowledge in 


E-ectronic Desk-size Digital Computer. FIG. 3—An op- 


tional Punched Tape Input Unit reads data and instructions from 5-, 6-, 7-, or 8-channel paper tape. The use 
of this unit enables by-passing the keyboard-printer fo- fast, exact entry of data. In addition, instructions on 


tape can be used to supplement the pinboard program. 
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FIG. 4—Block diagram of the five princi- 
pal elements of the Burroughs E101 computer. 


every field of engineering must be called upon to make 
each of the individual parts function properly and to 
make them work together to provide an entire system. 

Many different kinds of components are used to carry 
out the different functions mentioned. In most designs. 
the arithmetic operations are carried out by banks of 
vacuum tubes or relays, and the pulses of current travel- 
ing through these units are coded to represent the numbers 
being manipulated. The elements used to store the num- 
bers and instructions in a computer can vary widely; 
some computers use banks of relays and some use a sys- 
tem of spot recording on the surface of a magnetic drum. 
High speed memory systems sometimes employ electro- 
static spot storage on the surface of a cathode ray tube 
and others store numbers in the form of acoustic waves 
in liquid and solid metals. The circuitry which directs 
the machine’s operations usually consist of the same kind 
of elements which carry out the arithmetic operations, 
namely tubes, relays, and special switches. 

The slow speed of pulse-operated relays and the short 
life of many vacuum tubes make it desirable to replace 
these elements wherever possible with faster and longer 
lived devices such as the germanium crystal diode and 
the transistor. Although diodes have been employed 
extensively throughout computer circuitry for some time, 
transistor production is just reaching the stage where 
uniform, reliable components are becoming available. 
The relatively high frequencies at which computer cir- 
cuits operate raises special difficulties in the case of 
transistors. From the operational point of view, the 
Burroughs E101 computer consists of five basic elements, 
Fig. 4. 

The electronic section performs the arithmetic opera- 
tions and writes into and reads from storage. It consists 
of only 163 vacuum tubes and employs about 1800 diodes. 
A half dozen mercury relays are used in the memory 
switching circuitry. The use of only 163 vacuum tubes 
enabled the entire unit to be put in a single desk-sized 
cabinet which can be operated from a 220-volt line. 
Furthermore, the low tube count permits the use of 
standard fans for cooling the E101 since the computer 
dissipates less than 3 kw. Most of the circuitry is em- 
bodied on etched-circuit plug-in cards mounted into the 
rear of the frame of the computer, Fig. 5. There are 
50 such cards in the machine and there are 26 different 
varieties of cards. A regular 4-drawer office file cabinet 
stores a complete set of cards. The connector plug of 
each card is keyed or slotted to prevent placing the wrong 
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FIG. 5—Tube and di- 
ode plug-in cards em- 
ploy printed circuits. 


card in a connector or putting the right card in upside 
down. 

The data storage system selected is a magnetic drum. 
One hundred 12-digit numbers with sign are stored on 
10 tracks, 10 “words” per track. In addition to the data 
storage tracks, there is an accumulator track, a track for 
the so-called multiply and divide register, and three timing 
tracks. The timing pulses for the entire system are derived 
from equally spaced magnetic spots on the timing tracks. 
The drum is horizontally mounted and is driven at 3600 
rpm. The modest memory requirements of only 1200 
decimal digits allowed the use of a pulse-coded decimal 
system of storage in which each digit is contained in nine 
spot positions on the drum. Counting magnetized spots of 
one polarity indicates the number stored between the be- 
ginning and the end digit pulses. 

Many other electronic computers are designed to han- 
dle much larger problems requiring enormous storage 
systems. In order not to exceed the drum capacity in 
these larger systems, the numbers are converted to a 
coded binary system requiring usually four magnetic 
spots per digit. Although this system is more economical 
of drum surface and allows faster reading and writing 
into storage, it requires a large number of electronic 
components to convert from the decimal number system 
into coded binary and from binary back to decimal for 
output. Because of the modest storage capacity required 
in the E101, the designers eliminated the need for this 
expensive conversion equipment, thus saving the space, 
power requirements and heat dissipation problem of this 
extra circuitry. 

Perhaps the most novel feature of the Burroughs E101 
is an externally stored program. The instructions to the 
E101 are embodied by the position of pins which are 

















dropped into a pinboard, Fig. 6, and the assembled pin- 
board is then plugged into the machine, Fig. 7. An as- 
sembly of stepping switches scans these pinboards, pick- 
ing up and carrying out each instruction in sequence. 
For each pinboard there is one stepping switch and there 


is a master stepping switch which selects the pinboard 
and other switches for temporary storage of instructions 
during a transfer operation. From the operational view- 
point, the pinboard provides a visible display of the 
program. Instructions can be altered by merely changing 
pin positions and the entire program can be stored by 
marking the appropriate holes of prepunched paper tem- 
plates, Fig. 8. These templates fit directly over the pin- 
board and indicate through which holes the pins are to be 
dropped. A set of neon indicator lamps tells the operator 
which instruction is being done, in which pinboard. 
There are eight of these removable pinboards, each con- 
taining 16 instruction steps giving the E101 a capacity 
of 128 single address instructions. 

In the large-scale computing devices, the computation 
speeds often produce results faster than the output device 
can handle them. Most electronic computers use as an 
input an intermediate form of storage, such as magnetic 
tape, punched cards or punched tape. This requires 
auxiliary equipment and preparation of all input data 
prior to running a problem. The E101 on the other hand 
uses a direct keyboard for input and a tabulating page 


printer for output. The device is a modified version of 
a standard Burroughs bookkeeping machine, Fig. 9. Its 
1l-column keyboard resembles that of a rotary desk 
calculator and its 24-digit-per-second tabulating page 
printer will print the results on forms or rolls up to 18 in. 
wide. This printer was designed to meet the very complex 
form requirements in accounting problems. The tabulat- 
ing carriage is under the control of a removable mechani- 
cal tray which is inserted into the rear of the carriage 
itself. Tab stop positions for any desired format are set 
up in advance in this control tray and any required 
arrangement of columns can be provided for. Extreme 
flexibility is obtained by allowing the operator to insert 
and remove forms from the front of the carriage in addi- 
tion to printing on continuous forms. rolls, tapes, etc. 
\ flexible range of zero-suppression controls allows sev- 
eral results to be printed out in different columns 
simultaneously. 

The tubeless power supply of the E101 supplies the 
11 different voltage levels required throughout the ma- 
chine and controls the voltage. 

The manual controls provide the operator with the 
switches, pushbuttons and indicator lights necessary to 
turn the power on and off, and start and stop the machine 
at any point in its program. Manual switches allow the 
operator to carry out, one at a time, any of the operations 
which can be pinned in the pinboard program units. 


FIG. 6 — Exploded 
view of pin cen- 
tact in pin board. 


FIG. 7—A portion of the pin 
| board in which instructions to 
machine are set up. 


FIG. 8 (Opposite page)—Marked tem- 
plates permit rapid set up of problem 
data that are encountered more than once. 































A major problem in the computer operation is the 
. effective de-bugging of programs. Controls are provided 
permitting the operator to monitor the step-by-step calcu- 
lations in his program, thus quickly finding any mistakes. 

In engineering design work, an advantage of the E10] 
is its applicability to problems involving trial-and-error 
calculations, such as are encountered in the design of 
cams, electric motors and distillation columns. Here the 
E101’s provision of manual pushbuttons allows the op- 


erator to look at the intermediate results, decide upon the 
| basis of these results what should be done next. and 
, initiate a new series of calculations by touching one of FIG. 9—A proven Burroughs book- 
t the pushbuttons keeping machine was modified to pro- 


vide full-column keyboard data entry 
; : ; and fast, flexible printed output for 
the design of an electronic amplifier feed-back network. the E101 Computer. 


An example of these trial-and-error problems arose in 


The specific problem was to calculate the characteristics 


3 of six gain and phase control networks. Three of the 
networks studied are for the control of the high frequency Application studies made so far indicate that the de- 
characteristics, three for the low frequency character- sign goals have been achieved. The E101 has demon- 
, istics. The networks were calculated in normalized form. strated that it can handle diverse problems from every 
providing a general solution for each network. Normalized area of computation. It handles the usual problems 
frequency data were entered into the computer keyboard involving solution of simultaneous equations and ordinary 
) for each of a series of fixed circuit parameter ratios, differential equations. It is a valuable tool in statistics 
e thereby enabling the engineer operating the machine to work where it has been used in problems involving 
. modify successive keyboard entries in accordance with simultaneous correlation coefhicients, analysis of variance 
s the nature of the observed change in the gain and phase and curve fitting. Burroughs Corporation itself has used 
data as printed out in front of him. the E101 for its sales quota calculations. 90 0 
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GERALD AUERBACH 
O. A. Sutton CORPORATION 
Wichita, Kansas 


Continuous-Flow Motor Testing 


To eliminate the usual inspection-room bottleneck, fractional-hp motors 


are tested on the move. Traveling dynamometers and trolley-bus instrumentation 


make the non-stop measurements possible. 


ALTHOUGH PROVIDING accurate results, batch-testing tech- 
niques are not consistent with established methods of as- 
sembly-line manufacturing. This fact is especially true 
when the production rates are high and 100-per cent in- 
spection is specified. One case in point is the O. A. Sutton 
Corporation producing fractional-hp motors for air circu- 
lation applications. This company has avoided the need 
for batch testing by providing final inspection facilities 


FIG. 1—View of dual conveyor 
lines. Eddy-current dynamo- 
meters are carried on line at 
left and are coupled to motors 
moving along the right-hand 
conveyor. Speeds of both con- 
veyors are synchronized. High 
potential dielectric test calls for 
1000 volts plus two times the 
terminal voltage, or 1230 volts 
for a 115-volt motor. 


right on the assembly line. The method developed makes 
it possible for three or four inspectors to check as many 
as 1300 motors in an 8-hr shift. Thus, when the motors 
come off the line, they are removed to the shipping room- 
not stored awaiting tests. 

The non-stop inspection system makes use of two syn- 
chronized conveyor lines running side by side. One con- 
veyor carries the motors to be tested. The second carries 














the eddy-current dynamotors that are employed to load 
the motors for various tests. Electrical power is brought 
to the moving motors and dynamometers through a trol- 
ley-bus arrangement. The input to the busses is metered 
so that the inspectors can read motor watts, brake excita- 
tion current, etc. on stationary instruments mounted on the 
side of the lines. 

The complete test line consists of two pairs of contin- 
uous matched roller chains, Fig. 1, running parallel to 
each other and to the assembly line itself. One pair of 
chains holds the saddles that are designed to receive a 
variety of motor models while the other pair is the carrier 
for the dynamometers. The chains are driven by 12-in. 
diam matched sprockets. There is a center-to-center dis- 
tance of approximately 30 ft between the sprockets of the 
motor-carrying line and a distance of about 6 ft between 
the sprockets of the dynamometer-carrying line. 

For a total of 30 motor carriers on the line, there are 
only five dynamometers so that each dynamometer had to 
be positioned accurately to serve five motor supports. All 
chains are supported by rails below and above the line to 
avoid sagging. The chains specified are of heavy enough 
construction so that only a minimum of stretch should be 
experienced. Adjustment for any possible expansion is in- 
corporated. A section of “Feedrail” is mounted between 
each pair of chains along the top and bottom of the con- 
veyor line. By means of trolley-type collectors in contact 
with these busses, electrical power is brought to each mo- 
tor support and dynamometer frame. The busses are not 
continuous but are divided into sections so that various 
voltages can be supplied for the test being conducted. 

During the testing procedure, the motor is placed in the 
saddle near the end of the line and is held in place by fast 
acting clamps. Almost immediately, the carriage holding 
the clamped motor runs through a section of the trolley 
bus that is energized by means of a commercial high-volt- 
age power source. A set of stationary wipers mounted on 
the line contacts the case while the motor passes through 
this stage. In this way, the motor is subjected to a “hi-pot” 
test to check insulation and to detect possible grounds. 


FIG, 2—Inspector here is re- 
straining the motor shaft to 
check the locked-rotor power 
input to the motor. Input watts 
are read on instruments con- 
nected in the electrical circuits 
to the trolley bus. 


The motor carriage at this point dips below the line 
around the end sprocket and in a hanging position the 
motor is run-in to obtain correct operating temperatures. 
The operating temperature of a particular type of motor 
in actual service depends on its size and capacity. The 
operators can arrange to have the motors reach the tem- 
perature desired for test purposes by cutting in and out 
sections of the lower trolley bus, thus lengthening or short- 
ening the run-in period. 

After the run-in period, the motor is ready for perform- 
ance checks. As the motor comes up to the top of the line 
around the opposite end sprocket it first is checked for idle 
power drain and, consecutively, for starting torque, locked- 
rotor wattage, noise and running torque. By the time these 
checks are concluded, the motor has reached the starting 
point again. Then, it is removed from the line and pack- 
aged for shipment. 

Performance Checks. The first of these tests is the 
measurement of the power drawn by the motor while it is 
running at no load. For this, the motor carriage runs 
through a short section of trolley bus that obtains its 
power from a constant-voltage source. A wattmeter is con- 
nected in the line to indicate the power input to-the idling 
motor. This enables the operator to compare the actual 
power drain with that specified for the model under test. 

A novel method is employed to check the starting torque 
of the motor while moving down the inspection line. For 
this test, a section of the trolley bus is supplied with 10 
per cent below-rated voltage. A short dead section of bus 
is inserted between the idle-watts and starting-torque sta- 
tions. While the motor travels through the dead section, 
the operator slides an aluminum disk on the shaft. An arm 
is attached to the aluminum disk by means of a friction 
device that is capable of supporting the arm in any angu- 
lar position but allows the operator to move it through a 
complete 360-deg rotation. 

The arm is calibrated so as to require a specified amount 
of torque to raise the arm through the horizontal plane. 
As the motor moves through the test station, the operator 
slides the arm against the friction device to a position just 











below the horizontal plane. When the operator releases 
the disk, the motor exerts torque to lift the arm. Since the 
operator moves the arm through a number of positions 
around the disk, he has the opportunity of checking the 
starting torque through a complete revolution of the rotor. 
This series of checks also uncovers any tight spots. If the 
motor fails to lift the arm above the horizontal, it is 
promptly rejected and removed from the line for rework. 

Immediately following the starting torque check, the 
motor is inspected for locked-rotor wattage. Rated voltage 
is again applied to the motor. Now, the operator restrains 
the disk, Fig. 2, which was previously used to measure 
starting torque, in a fixed position and reads the locked- 
rotor power input from a wattmeter connected in the line. 
Following this check, the motor again passes a dead trol- 
ley bus section, allowing the operator to remove the disk 
from the motor shaft safely. 

Running-Torque Check. Every point of inspection 
discussed so far proved to be relatively simple after it 
was decided in what manner the check should be per- 
formed. However, considerably more difficult was the 
problem of testing running torque on a continuous pro- 
duction line basis with quantities in excess of 1000 mo- 
tors per day. For this measurement, it was necessary to 
apply a pre-determined load to each motor while it was 
moving down the inspection line. 

A laboratory dynamometer usually measures the actual 
load applied to a motor for a fixed rotational speed. In 
order to apply this method to a continuous process, it was 
necessary to reverse the procedure. A constant load is ap- 
plied and the speed of the motor is measured, Fig. 3. 

A further problem was the requirement that the load 
had to be adjustable so that a variety of models might be 
checked without any major change. To provide such ad- 
justments simply, eddy-current brakes were chosen as the 


loading devices. A regulated d-c power supply is used as 
a source of excitation current to the field coils of the 
brakes. By adjusting the excitation current the load can 
be varied for the different motor models. 

The eddy-current brakes were designed by O. A. Sutton 


FIG. 3—Testing for speed un- 
der load by means of strobo- 
scopic light. This is the end of 
the test line where motors are 
removed ready for packing. 
Ends of two sections of trolley 
bus can be seen between pairs 
of conveyor chains. 


engineers for this particular application. After consider- 
able experimentation, it was determined that an aluminum 
disk, 5 in. diam by 3/32 in. thick, would supply the nec- 
essary braking effect to load the largest motor scheduled 
for manufacture (1/6 hp at 1000 rpm). The disks rotate 
in a magnetic field generated by a pair of opposing elec- 
tromagnets, with a maximum of 3000 amp-turns per mag- 
net. The air gap between the pole tips is adjustable in 
order to allow the calibration of each brake to a given 
standard and for any voltage applied to the magnet coils. 
The rotational speed is determined by illuminating the 
motor and brake with a stroboscopic light. 

As the motor saddle approaches the test station, a brake 
mounted on the second chain automatically lines up with 
the motor. This enables the operator to slide a flexible 
coupling from the brake to the motor. Immediately there- 
after the motor contacts the bus rail, which applies rated 
voltage and allows the motor to come up to idle speed. At 
this point, the dynamometer or eddy-current brake con- 
tacts the trolley bus that is its source of excitation power 
and applies the required load to the motor under test. All 
voltages are applied to the motor and brake through the 
carriage and track arrangement previously discussed, per- 
mitting continuous movement of both the motor and brake. 

In order to further improve on this operation, a method 
now under development will use a 60-tooth steel disk, 
mounted on the shaft of the eddy-current brake in con- 
junction with a magnetic pick-up supplying pulses to an 
electronic digital counter. This will enable the operator 
to read the speed faster and more accurately without re- 
quiring the necessary adjustment of the stroboscopic light. 
\ pre-set relay on the digital counter will energize control 
circuits to automatically reject any motor not reaching the 
specified rotational speed. The test for objectionable noise 
levels at the present time consists of running the motor 
under load in a sound insulated area. This test relies on 
the operator to detect excessive noise. However, a more 
elaborate method of noise and vibration check using con- 
siderable instrumentation is presently under development. 
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A STAFF REPORT 


Make New Demands 


on Relays 


Symposium on Electromagnetic Relays at 


Oklahoma A. & M. College clarifies earlier reports on severe 


environments encountered in missile applications. Those present 


note encouraging progress in the standards movement, but 


request speedier action on test specifications. 


MANY OF THE ENGINEERS gathered on the campus of Okla- 
homa A. and M. College for the Third National Conference 
on Electromagnetic Relays heard the term “dry circuits” 
for the first time. The term refers to just one of the en- 
vironmental and circuit peculiarities encountered in the 
application of relays and other components in guided mis- 
siles. Of vital importance now, these peculiarities and 
other aspects of the overall guided-missile problem were 
discussed intensively at the conference. 

Although the group was obviously intrigued by the dry- 
circuit theme, there was a great lack of data on the sub- 
ject. During the panel session, it was acknowledged that 
dry circuits carried extremely low-level currents and volt- 
ages but no quantitative definition was advanced. One of 
the panel members, F. A. McKenna of Signal Engineering 
& Manufacturing Co., proposed that a standard definition 
be prepared. William Brown, secretary of the Task Force 
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on Relay Definitions and Terminology of Committee C83 
of American Standards Association, said this would be 
done shortly. 

It was encouraging to note the progress being made in 
standardization. Much of the two previous meetings* was 
spent simply in establishing the need for standards. It was 
apparent this year that most are convinced of the benefits 
of the standardization movement, which, naturally, will 
be a long and tedious process. However, already available 
is a suggested standard on Definitions of Relay Terms. 
The work of the above-named committee, the relay defini- 
tions have been published by the National Association of 
Relay Manufacturers. Stressed in this year’s coverage of 
standards was the need for adequate specifications for re- 
lay testing to provide consistency of results. 

* Reported in Execrnicat. MANuracrurinc in September 1953, page 146, under 


“Relay Standardization,’ and in May 1954, page 93, under “‘Relay Standards 


and Reliability.” 
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Attendance at the meeting, held at Stillwater, Okla., 
March 9-11, consisted of more than 165 engineers repre- 
senting relay manufacturers and users. While military re- 
quirements (and those of the missile group in particular) 
were predominant, discussions of commercial application 
techniques and descriptions of specific relay types were in- 
cluded. The meeting was arranged by Prof. Charles F. 
Cameron of the School of Electrical Engineering. Session 
chairmen were T. Ross Welch, Elgin-Neomatic, Inc.; J. V. 
Roughan, Price Electric Corp.; R. M. Brumfield, Potter & 
Brumfield Manufacturing Co., Inc.; B. J. Wilson, Naval 
Research Laboratory; J. J. Rowell, Guardian Electric 
Manufacturing Co.; and John D. Cooney, ELECTRICAL 
MANUFACTURING. 

No definite information was available before the end 
of the meeting as to whether or not this series of confer- 
ences would be continued. Latest word to reach our edi- 
tors is that a subsequent conference will be held under the 
sponsorship of the National Association of Relay Manu- 
facturers. 

Relay Evaluation. The Signal Corps Engineering Lab- 
oratories is evaluating electromagnetic relays in the light 
of requirements for guided-missile service, reported Ar- 
thur P. Boylan of that military agency. His description of 
procedures indicated some of the conditions to be encoun- 
tered in missile applications. During the high temperature 
test, the relays are stored in an oven for 2 hr and nominal 
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FIG. 1—Graph shows quantities of relays used 
in equipment on order by the Navy as of July 
1, 1954. Relay quantities are differentiated in 
accordance with nominal actuating power. 





coil voltage or current applied. After this time, the operat- 
ing characteristics were measured. Failures are based on 
operations at 85 C and maximum pickup values of 18 d-c 
volts for general purpose relays and manufacturer’s sensi- 
tivity ratings for the sensitive relays. 

Since reliable performance under exposure to vibration 
at accelerations up to 30 g at frequencies of 10 to 2000 cps 
is a prerequisite for relays for missile use, many of the 
units evaluated during this investigation were subjected to 
vibration only. A total of 121 general purpose and sensi- 
tive-type relays have been tested to date. 

The shock test equipment employed was in accordance 
with military specification MIL-S-901. The relays were 
subjected to a total of 9 blows administered by a 400-lb 
hammer released from heights of 1, 3, and 5 ft. One half 
of the relays of a particular type were tested with the coil 
energized and remaining samples were checked in the 
de-energized state. 

A centrifugal acceleration requirement is not common 
to many relay applications. However, in some guided mis- 
sile applications such requirements do exist and therefore 
determination of the acceleration thresholds at which the 
various relay structures operate normally was undertaken 
in the evaluation. This test was conducted on a centrifugal 
acceleration machine capable of maintaining high g val- 
ues. During test, the relay coil was energized and de-ener- 
gized alternately and the contacts monitored to ascertain 
normal operation. The speed of the machine and, there- 
fore, the acceleration, was increased until normal relay 
operation ceased. 

From the evaluation tests, the performance limits of 
commercially available relays may be established as fol- 
lows: 


1. General purpose relays can withstand the 1000-volt 
rms dielectric strength test initially and after exposure to 
environmental tests. Sensitive relays due to closer spacing 
of parts, however, displayed weaknesses initially, when 
tested at 1000 volts, and this weakness increased following 
exposure to the more severe tests. The majority of the re- 
lays evaluated satisfied the 50-milliohm requirements for 
contact resistance during the initial measurements. How- 
ever, after exposure to the more rigorous environmental 
tests such as shock, vibration and acceleration, most of the 
relays displayed one or more faulty contact. 


2. Insulation resistance values in excess of 10,000 meg- 
ohms can be obtained in approximately 90 per cent of the 
general purpose relays and 40 per cent of the sensitive re- 
lays. About 78 per cent of the sensitive relays contain in- 
sulation resistance values between 10,000 and 100.000 
megohms. 


3. Operation at high and low temperature (85 C and 
—62 C) presented no particular problem to the relay 
types evaluated. 

4. Life testing at the elevated ambient was more severe 
than room temperature tests on all relays tested. General- 
purpose relays employing contacts rated at 2 amp experi- 
enced difficulty in controlling an 80-ma, 28-volt, d-c relay 
coil or a 0.4-amp, 28-volt d-c solenoid load. Little difficulty 
was encountered in controlling the rated resistive load. On 
the other hand the sensitive relays experienced more fail- 
ure when operating under a 2-amp resistive load at 28 
d-c volts. This discrepancy may be due to the difference in 
contact materials and pressures used in the sensitive and 
general purpose relays tested. 





The majority of general purpose relays were suscep- 
tible to contact malfunction when exposed to vibration ex- 
tending from 10 to 2000 cps at an acceleration of 10 g. 
Several relay types incorporating back contact pressures 
in excess of 30 grams performed well at 20 and 30 g while 
other relay types displayed specific planes in which con- 
tact malfunction was minimized. The average acceleration 
level of satisfactory performance of the sensitive relays 
exposed to vibration was less than 5 g. In a few cases in 
which special design features had been incorporated 
the relays normal operation was obtained up to and 
— 20 g. 

. The a average range of centrifugal acceleration at 
sa normal operation of the relays was obtained ex- 
tended from 80 to 125 g for the general purpose relays 
and from 50 to 80 g for the sensitive relays. 

Contact transfer during high-impact shock occurred 
in the majority of units which was reflected in deviations 
in operating characteristics, contact resistance. and dielec- 
tric stress. 

Missile Group. Realizing the seriousness of the unre- 
liability of the relay as an electronic component in many 
missile applications, a group of representatives from sev- 
eral missile agencies have joined forces in an attempt to 
resolve the problem. The Guided Missile Relay Working 
Group, as it is called, consists of approximately 20 mem- 
bers and observers. It is sponsored by the Guidance and 
Control Panel of the Naval Inter-Bureau Technical Com- 
mittee with the special purpose of determining what re- 
quirements must be met by relays in missile application. 
The Naval affiliation enables the group to place its recom- 
mendations where they will receive consideration for 
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FIG. 2—This bar chart is an analysis of relays 
for Navy equipment broken down in terms of 
design types. 


proper overall Defense Department redistribution and 
eventual action. In addition, this affiliation also makes it 
easier to conform to standard security regulations. 

B. J. Wilson of the Naval Research Laboratories re- 
ported on the operation and objectives of the group. By 
continuing study of the factors causing unreliability, the 
group hopes to discover what corrective measures in de- 
sign and manufacture can be applied. 

Another member of the Guided-Missile Relay Working 
Group, J. D. Leslie of Bendix Aviation Corporation, said 
that one reason for the lack of suitable relays for missiles 
is that the requirements have not been stated. Mr. Leslie 
asked the users who can specify their missile-relay require- 
ments to channel this information to the group for the 
purpose of collecting a realistic composite picture of all of 
this data on a national basis. The results of such efforts 
can enable procurement of relays designed for the appli- 
cation, and probably yield much better relays for the non- 
missile users. 

Some users may have certain requirements that today 
seem extreme. These were solicited also. It was pointed out 
in this connection that the Relay Working Group is ade- 
quately organized on a security clearance basis to properly 
handle confidential and secret information. These extra or 
super requirements might not lend themselves to standard- 
ization, but they will point out those areas where research 
and development are required, and some of these may be- 
come the standard items of tomorrow. 

An especial plea was made that the requirements be de- 
fined realistically. Some relays may actually be operated 
only a relatively few times all the way through production. 
testing, check-out and flight. Yet, the user will specify the 
reliability requirements in terms of a few contact misses 
allowable per hundred thousand or so operations. 

The manufacturer designs and tests to this false figure. 
The testing itself is unrealistic because the relay is in- 
stalled in a missile, the missile stored a few months or a 
few years, then the relay is suddenly asked to work reli- 
ably once. The latter information should be given the 
manufacturer. Then, perhaps, he can provide a set of con- 
tacts specifically tailored to the problem but without a 
needless life expectancy of a million or so operations. 


Navy Report on Relays. A project aimed at tabulat- 
ing the quantities and types of relays used by the Navy 
was the subject of a paper by Mel Shuck and Sven Oster- 
lund of the Electronics Supply Office. 

The object of making a report on the all-Navy require- 
ments of relays was to produce a tool that could be used 
by the Navy for planning purposes and to insure that the 
Navy would have its needs fulfilled both currently and for 
mobilization. 

This report covers the period from July 1954 for a 
period of about two or three years and is based on equip- 
ment scheduled for deliveries. This report covers elec- 
tronic equipment only. It does not include the relays found 
in air frames, guided missiles, etc., except where the relay 
is an integral part of a specific electronic unit. 

The total number of equipment used by the Navy rep- 
resents such a mass of data that it would be impossible 
to process all of it by the methods currently used. It was 
necessary, therefore, to pick a representative sample. This 
was done by choosing all contracts having an undelivered 
quantity of 25 equipments or more and/or a value if $1 
million or higher. These contracts were chosen from the 
following categories only—radio, radar, sonar, special 






















































































































































































































































































































Table I—MIL-STD- 105A Double Sampling Table 
(AQL of 1.5 per cent) 


Sample Acceptance Rejection 
Lot Size Sample size number number 


1 to 10 100 Per Cent Inspection Required 


11 to 110 Single 10 


111 to 300 First 25 
Second 50 


301 to 500 First 35 
Second 70 


501 to 800 First 50 
Second 


801 to 1300 First 75 
Second 


1301 to 3200 First 
Second 


3201 to 8000 First 
Second 


8001 to 22,000 First 
Second 


22,001 to 110,000 First 
Second 


110,001 to 550,000 First 
Second 


550,001 and over First 
Second 


devices (training set-ups, etc.) and electronic units that 
are part of non-electronic equipment such as de-icers and 
fuel gages. Again, this group was restricted to the Bureau 
of Ships, Bureau of Ordnance, Bureau of Aeronautics, 
Office of Naval Research and the Coast Guard. 

Fig. 1 plots the total quantity of relays differentiated 
by nominal actuating power. In this as in all succeeding 
graphs, it was necessary to use semi-log coordinates 
because of the wide variation of values. The first bar 
covers the relays having a nominal actuating power 
through 100 milliwatts. These are considered to cover all 
sensitive relays and represent a total quantity of 253.251. 
Relays of over 100 through 500 milliwatts accounted only 
for the small quantity of 36,182. The third bar represents 
the’ majority of the relays used by the Navy. This is a 
quantity of 372,228 relays with a nominal actuating 
power of over 500 milliwatts through 5 watts. There are 
requirements for 64,409 relays whose nominal actuating 
power is over 5 through 15 watts. The last bar represents 
70.491 relays in the power range of over 15 watts. 

Fig. 2 shows relay quantities broken down by design 
types. The bars represent 826,006 electromagnetic: 38,838 
thermal; 2103 coaxial; “zero” of the meter movement 
type; 15,436 of the motor-driven type; 1261 stepping 
switches and 4596 “other.” This quantity is from one 
equipment application, and research is still continuing. 
This will probably be transferred to the correct type 
designation upon receipt of more information from the 
component manufacturer. The last bar represents 19.694. 
components that are in process of research. It should be 
reiterated at this point that a sample of equipments was 
used. The Navy undoubtedly has requirements for relays 
of meter-movement type, for instance, but the sample 
chosen did not indicate any. 

In the future, reports on relays will be made by the 
Navy that will be even more conclusive than this one. 
New procedures have been worked out using electrical 
accounting machines which will make more information 
available, particularly about peculiar types. 
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Relay Standardization. In defining the concept of 
standardization, explaining the need for it and listing the 
advantages to be gained, Uriah L. Allen, Jr. of the Bureau 
of Ships declared that for the military services it is 
extremely desirable for many of the parts of any equip- 
ment to be interchangeable. When a given relay fails, 
replacement is necessary. If there are several equipments 
which use this particular relay or some similarly designed 
relay, it would simplify operation, repair, replacement 
and storage of parts to have a few (perhaps several 
hundred) relays which would be called upon to serve 
under several conditions. 

The advantages of such a program would be to decrease 
the supply of stores of replacement parts: it would reduce 
cost of replacements and repairs. This simplification 
would allow the military services to have several sources 
of supply for critical component parts. It is true that 
some instances would require a highly specialized design 
type of relay to perform a specific function. It is not the 
intent of the proposed program to hamper or limit such 
cases. It is proposed only, to have similar relays, that 
may be referred to as stock items made by several manu- 
facturers, be such that one would be interchangeable with 
another. 

The many variations of relays with similar operational 
characteristics have created numerous problems in the 
application of these relays by the armed services. 

In recent months the relay problem has become increas- 
ingly acute. The Bureau of Ships has recently been 
assigned the problem of planning the standardization of 
relays for the armed services by the office of the Assistant 
Secretary of Defense. 

In order to make an accurate list of all the relays used 
by the Department of the Navy, use is being made of 
circuit diagrams and components lists of different equip- 
ments. Unfortunately, prior to this time. the relay types 
used by the Navy were not accurately known. This list 
of relays is being made on file cards: only one relay is 
cataloged on each card. The technical data that are avail- 
able, with the exception of dimensional drawings. are 
included on each card. A cross-indexing system is being 
devised for the cards. 

Once all of the needed technical information on all of 
these relays is accumulated, then the task of utilizing 
these data will begin. This is, of course, a long-range 
project. The task of identifying relays from equipment 
drawings, writing for technical data and placing the 
accumulated data on index cards is extremely laborious 
and time consuming. 

Measuring Contact Resistance. In his thorough dis- 
cussion of the methods available for measuring the 
resistance of relay contacts, Kirby B. Austin of Allied 
Control Co., Inc., touched on some of the problems of 
low-level operation. 

Although the term low-level is used here, low-current 
would be almost as appropriate since the amount of 
current flowing through the contacts seems to have a more 
marked effect on the resistance the contacts may develop 
than the voltage across the open contacts. For example, 
doubling the current from 1 to 2 microamp in a relay life 
test running at 30 millivolts open circuit voltage will show 
a definite reduction in the maximum resistance reached 
by the contacts, whereas doubling the open circuit voltage 
to 60 millivolts will have little effect. 

Since the open circuit voltage does have some effect, 
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particularly in the presence of a film or other contamina- 
tion of the contacts and, according to Ohm’s Law, a volt- 
age must be present across the closed contacts to force 
the current through their resistance, it has been suggested 
that “low-energy” would be a more appropriate term. 
However, it is likely that the term “low-level,” borrowed 
from the communication field, will be more commonly 
used. 

From the relay manufacturers’ viewpoint, low-level ap- 
plications may be defined loosely as those in which the 
open circuit voltage across the relay contacts, or the 
closed circuit current through the contacts, or both, is 
insufficient to maintain the contact resistance below a 
specified value. From the equipment or circuit designer’s 
standpoint, low-level relay contacts (excepting, of course, 
mercury-wetted contacts) must be considered for the 
present as covering the range from a dry circuit, where 
the voltage present is only the thermal noise voltage, up 
through the microvolt and millivolt range to 12 volts or 
higher, depending both on the amount of current and on 
the permissible value of or variation in contact resistance. 

To emphasize the difficulty of defining low-level, it is 
only necessary to point out that we are dealing with a 
possible range, both of voltage and of current, well in 
excess of a million to one, and no one knows how many 
combinations must be life tested to determine the bounda- 
ries. To exaggerate a little, a given relay type may become 
obsolete or all its productions diverted for life tests before 
sufficient data could be accumulated to determine its com- 
plete low-level characteristics for one contact material, 
shape, pressure, travel and pulse rate, at one coil voltage. 
position and temperature, and without shock or vibration. 

Mr. Austin went on to show specific test methods. 
Included were three schemes of utilizing a series tuned 
circuit. In the first and second, the contact resistance is 
inserted in series with the tuned circuit, whereas in the 
third method, it is shunted across the capacitance in the 
tuned circuit. 

In the first circuit, Fig. 3A, the output voltage in- 
creases as the contact resistance increases with the greatest 
effect at the lower values of resistance. In the second 
circuit, Fig. 3B, the output voltage goes down as the 
contact resistance increases with the greatest effect at 
the higher values of resistance from 10 to 1000 ohms. 
In both circuits, the contact voltage increases and the 
current decreases as the contact resistance goes up. In 


the third circuit, the contact current tends to stay con- 
stant and the voltage increases as the resistance goes up. 

It is convenient in the circuits to use a frequency of 
about 540 ke, and to use a communications-type receiver 
for the tuned amplifier with an added input tube or 
coupling tube connected to the tuned circuit. Needless 
to say, if working down towards the microvolt region, 
a shielded room is almost a must. 

Transitron, The transitron was described by Mr. Aus- 
tin as a single-tube, two-terminal oscillator circuit, Fig. 4, 
which makes use of a parameter of a pentode-type screen- 
grid vacuum tube called negative transconductance. The 
reason for the choice of the transitron-type of oscillator 
over other types is its simplicity and the wide range of 
negative resistance obtainable by varying only the control 
grid bias. 

The circuit operation is as follows: For a given value 
of resistance connected across the secondary of the trans- 
former, the transitron will oscillate or not depending on 
whether its negative resistance is smaller or greater than 
the positive resistance presented by the transformer with 
its load. By selecting a suitable tap on the transformer 
secondary and adjusting R-], the transitron can be made 
to just start oscillating for any desired value of secondary 
load resistance. For any resistance below this value, the 
transitron will not oscillate and, other than thermal noise 
voltage, there will be no voltage across the load resistance. 

To determine the dry or no-current value of contact 
resistance, close the switch (preferably a mercury-contact 
relay) across the secondary terminals and turn R-] to 
maximum-bias position before connecting the contacts 
to be tested. After they are connected (to the highest tap 
first), open the switch. If the transitron oscillates, the 
thyratron will fire and the neon lamp will light. This 
indicates the unknown resistance is beyond the range of 
the highest tap. If the transitron does not oscillate, close 
the switch, reduce the bias by a small increment, open 
the switch. Repeat this cycle until the transitron oscil- 
lates. By substituting a decade resistance box for the 
relay contacts without disturbing R-], and increasing the 
resistance until the transitron again oscillates, the value 
of resistance equivalent to that of the contacts can be 
obtained. R-] can be calibrated in terms of resistance 
across the transformer secondary for each tap, but this 
will not be as accurate as the substitution method. 

Quality Control and Reliability. Characterizing re- 





Table Il—Analysis of Relay Rejects 


(on the first 92 equipments subjected to the 200-hr. life test) 














Total No. 
Reject cause of failures Vendor A Vendor B Vendor C Vendor D Vendor E Vendor F Vendor G Vendor H 
Circuit failure 21 17 2 2 
Relay failure 36 10 8 9 1 3 1 2 2 
SSS SSS SSS 
Mechanical handling 17 1 10 1 3 1 1 
SSS sD 
Miscellaneous 
failures 6 5 1 
Component meets 
specification 14 10 4 
Summary 94 43 25 10 6 3 2 3 2 
(45.7%) (26.7%) (10.6%) (6.4%) (3.2%) (2.1%) (3.2%) (2.1%) 
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liability as a relative term, Dale V. Cropsey of Potter & 
Brumfield Mfg. Co., Inc. pointed out that reliability settles 
down to the ability of a particular product to meet a 
certain group of specifications at some acceptance quality 
level (AQL). These minimum operating specifications 
must be designated along with the AQL for critical, major. 
and minor defects; and possibly special and incidental 
defects. 

There is one item in this definition not usually found 
in a discussion of reliability. This is AQL. It appears 
that the answer to greater relay reliability is the specifica- 
tion of the AQL by the equipment manufacturer in each 
of the several classifications of defects. The speaker said 
he certainly doesn’t believe in inspecting quality into 
a relay, but we must know the quality standards that are 
expected of the finished product so we can design and 
build that quality into each part of the component relay. 

Fearing that this might appear to be an over simpli- 
fication of the problem, Mr. Cropsey gave an actual case 
history. One customer asked for quantities of relays in 
which they could expect to find no rejects. This is an 
impossible task. However, by using the MIL-STD-105A 
double sampling table for an AQL of 0.015 per cent. 
which requires 100 per cent inspection of any lot up to 
300 units, an excellent record of quality has been achieved 
for this particular customer. Several thousand relays have 
been shipped and only two units returned. Neither of 
these rejects were for a critical or major defect. 

A MIL-STD-105A double sampling table is given in 
Table I to show the recommended sample size, acceptance 
number and rejection number for a particular quality 
level. 

Continuing on the reliability theme, Donivan L. Hall 
of The North Electric Manufacturing Company said that 
there are generally three relatively independent agencies 
which affect the life of a relay. There are the relay 
manufacturer, the system manufacturer and the ultimate 
user. These same agencies, therefore, are necessary par- 
ticipants in a reliability improvement program. 

A detailed specification for the system is provided to 
the system manufacturer, giving operational require- 
ments, acceptance standards, etc. The use to which the 
relay is put in the system manufacturer’s design, estab- 
lishes the detailed relay specification. General component 
specifications that anticipate most of the system require- 
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FIG. 3—Three methods for using a series tuned 


ments have been issued by the Government, which in 
most cases referred to herein is the ultimate user. But a 
detailed specification is also required to provide interpre- 
tation and to permit actual design, test, manufacture. 
etc., of relays. 

Before any production can start, however, qualification 
approval must be obtained by both the relay manufac- 
turer and the system manufacturer. This assures that 
the designs involved are capable of meeting all of the 
requirements to be placed upon them. When production 
has started, rejects and failures must go back to their 
origin for analysis and corrective action. This process of 
analysis and correction is the heart of the reliability 
improvement program. 

The qualification tests are a starting point and repre- 
sent the goal of this program. That is to say, that ulti- 
mately 100 per cent of the relays produced will meet the 
conditions under which a few samples were qualified. 
Assuming that the relay design is fundamentally sound, 
two: steps must be taken by the relay manufacturer after 
production has begun. They are: 

1—Set up a sorting process to screen out and classify 

relays that do not fulfill specification requirements. 
2—Be prepared to analyze these failures and _ take 
immediate corrective action. 


Although these steps seem to be very simple when 
taken at face value, they are extremely complex when all 
of the details are considered. The sorting process is the 
result of a series of translations, each one of which must 
be carefully coordinated and accurate. They are from 


FIG. 4—Transitron oscillator 
for contact-resistance tests. For 
a given value of resistance con- 
nected across the transformer 
secondary, the circuit will os- 
cillate or not depending on 
whether the negative resistance 
of the oscillator tube is greater 
or less than the positive re- 
sistance presented by the trans- 
former and its load. 
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circuit for measuring contact resistance. (A) Direct coupled. (B) Inductively coupled. (C) Constant current. 


end-use into specifications, from specification into test 
criterion, and from test criterion into test methods and 
equipment. 

The analysis of the failures must go further than to 
say what it was, but must also state why it was. These 
failures may be the result of many causes such as: 

1—Careless assembly due to poorly trained operators 

or poor methods. 

2—Poor or inadequate tooling. 

3—Misapplication of relay. 

1—Failure of relay specification to accurately repre- 

sent system requirements. 
A specifically staffed organization must be set up to 
cope with the problems arising from this approach. It 
must be a team with the common goal of producing the 
best possible relay. Design, manufacturing methods. tool- 
ing, quality control, and production skills must be 
actively represented. 
100-Per Cent Testing. The great effort made by the 
Radio Corporation of America to insure relay reliability 
in complex aircraft communication equipment was de- 
scribed by T. J. Buroojy. Extensive life tests undertaken 
at RCA revealed some major causes of relay failure as 
follows: 
a—Reduced contact pressure and overtravel causing 
contacts to burn and pit. In many cases this was 
due to the initial settings of the relay changing 
with storage time and temperature. In other cases. 
it was a result of improper initial adjustment. 

b—Cold solder joints connecting the leads to the header 
on hermetically sealed relays 
operation. 


causing erratic 

c-—Excess solder used at the final sealing point causing 
internal shorts. 

d—The use of improper insulation in the stacks of a 
telephone-type relay. The results were dielectric 
breakdown, cold flow with storage time and tem- 
perature, emanation of gaseous vapors, and shed- 
ding of insulation particles, all of which interferred 
with the operation of the relay. 

e—The use of improper insulating sleeving which 
cracked with temperature cycling, causing shorts 
between internal leads. 

f—Relay failed to operate at cold temperature extreme 
due to the use of oil solvents ofi tht pivét bearing 
rod. 

g—Loose metal particles within the relay can eventu- 
ally wedge between the armature and pole-piece: 
rendering the relay inoperative. 

h—The bushings or pushers on the springs of a tele- 
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phone-type relay moved with storage time and 
temperature, resulting in malfunction during 
operation. 

These were only a few of the items. Factors such as 
improper rating of contacts, coil resistance being out of 
specified tolerances, high operate or high release values 
also occurred too often to be considered accidental. An 
analysis of relay rejects is shown in Table II. 

To eliminate all possible rejects, different solutions 
were applicable for different types of components. For 
relays, these were three basic steps: eliminate the use of 
all relays of questionable design; study the application 
of all relays and incorporate improved specifications and 
improved quality control to screen marginal type parts. 
The first phase of the program utilized basic funda- 
mentals of good relay design concerning magnetic efh- 
ciency, insulation, contact pressure, contact material, etc.. 
in determining which types of relays were unacceptable 
for use. The problem became a difficult one, because in 
many instances new suppliers had to be established and 
had to conform to the operating electrical and, more 
important, the physical characteristics of the original 
vendor. The second phase of the problem resulted in 
minor circuit modifications, the majority of which were 
selection of proper values of arc-suppression. The third 
phase of the problem, namely, to determine a method of 
screening marginal parts (either quality or short-life 
items) was much more serious and difficult to solve. 

In an effort to arrive at a proper test program, each 
relay design was minutely studied for its weak points. 
The reject parts were analyzed as to where and why the 
failure occurred. Based on the results of this examina- 
tion, a test specification was established. This test speci- 
fication was to be invoked by the vendor 100 per cent 
on every relay, after his normal final inspection, prior 
to shipment to RCA. 

Excessive Specifications. Frederic Staunton of Cook 
Electric Company appealed to the user group for more 
realistic specifications. He said that in many cases one 
specification is written to cover a wide range of operat- 
ing conditions. This generalization has led to demanding 
too high a safety factor, as it must reflect the varied 
rather than the specific application requirements. The 
manufacturer must design to meet this increased need 
and so the resulting relays are larger, heavier and cost- 
lier than need be. 

A good example of these excessive requirements is the 
rupture and contact drop requirement that is necessary 
when the relays are placed in airborne equipment. This 
type equipment usually has poor voltage and current 
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regulation and if some one piece of associated equipment 
fails, the current surges will approach the rupture test 
requirements. However, it must be pointed out that all 
relays that require these tests are not placed in these types 
of circuits. 

Temperature is another factor that enters into the pic- 
ture. Due to the increased speed of the final equipment 
where the relay is placed, standard temperature ratings 
of 85 C, 125 C, ete., are misleading. While a relay 
designed and built to operate at 85 C will satisfactorily 
meet all requirements of the specification, there is no 
guarantee that the temperatures in the equipment in 
which the relay is used will not exceed this value. The 
relay may still operate but its reliability is a gamble and 
eventual failure may be the result. Contact resistance is 
another unrealistically specified point. In 
the value stated 


many cases 
can be exceeded without harm to any 
component in the circuit but any unit not meeting speci- 
fication requirements is rejected. 

Perhaps the answer to the problem of unrealistic speci- 
fications was provided by F. O. Stratton of Sterling Engi- 
neering Company, Inc. He advocated that the manufac- 
closer liaison with the customer. 

The field forces of the relay manufacturer are becom- 
ing more and more important as it is only by means of 
the presentation of 


turers maintain a 


adequate relay information to the 
customer engineers that the advantages of a particular 
relay as compared to others on the market 
rectly defined and 


can be cor- 
attractive to him. The _ best. 
although most expensive, approach to the solution of this 
problem would be the organization of a field engineer- 
ing group who are not only trained in the operating 
characteristics and limitations of the product but who 


made 


in addition have extensive training in circuitry and prac- 
tical applications. This type of representative would make 
it easy for the specifying engineer to utilize the relays to 
the best advantages possible. ! 
field force is. 


The organization of such a 
of course, expensive and in some cases 
almost impossible as few engineers have had both usage 
and manufacturing experience. To the knowledge of the 
speaker. there is no formal training of such a group now 
in operation. 

Relay Design Modification. What happens to a per- 
fectly good general-purpose relay when the user demands 
special modifications to suit his needs? Edward Hoell of 
Allied Control Company, Inc. advised the group that the 
design of a general-purpose relay usually involves a deli- 
cate balance of many factors. Often, this balance can be 
upset when the relay manufacturer is asked to make 
changes after the original design is completed. 

Suppose the modification is merely the substitution of a 
high resistance coil. The user has calculated the power re- 
quirement of the standard relay and simply applies this 
power to the higher resistance coil. However, the relay 
was designed to operate at a certain number of ampere- 
turns, which was obtained with a given coil volume and 
construction and with a given wire size for the voltage 
source. But with a high resistance coil wound with fine 
wire there is a lower volume ratio of copper to insulation. 
i.e. a reduced space factor, and the same power input will 
no longer yield the same number of ampere-turns. So the 
general purpose relay must now operate at reduced force 
or stroke in its motor section, even though the power input 
remains the same. Since it is affected by operating force 
the relay performance must now be degraded. 
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It is probable that the design allowed sufficient margin 
to tolerate this reduction in force and still meet all of the 
specifications. This, however, must be determined, and it 
can be seen that even a seemingly slight modification, 
such as a change in coil resistance, requires a careful 
examination of possible ramifications on established oper- 
ating data. 

Mr. Hoell went on to consider the effects of several other 
types of modifications. He warned that performance data 
should be re-examined after such changes are made. Per- 
formance data, as obtained by extensive tests and evalua- 
tion, must be rigorously related to the specific relay prod- 
uct. The general-purpose relay may have capabilities well 
outside the scope of the design specifications, but if these 
are realized by design modifications, the validity of pre- 
viously established data cannot be assumed. 

In somewhat the same vein, E. C. Coulombe of Auto- 
matic Electric Company discussed the rotary switch in 
extremes of environment. From telephone service to mili- 
tary use involves a vast change in environment. Of course, 
Mr. Coulombe pointed out, the rotary switch for industrial 
and military applications already differs considerably from 
the more common telephone-type relay. He went on to 
show what is being done to enable the rotary switch to 
operate successfully under temperature extremes, sheck 
and vibration and in the presence of humidity, condensa- 
tion, salt spray and fungus. 

Switching Systems. The performance of four basic 
Wimpey of 


types were 


switching devices was reviewed by James L. 
McDonnell Aircraft Corporation. The four 
electromagnetic, electron-tube and electrome- 
chanical. In one part of his talk, Mr. Wimpey said that 


the electron-tube switch has given superior service in dis- 


transistor. 


continuous speed switching circuits. A two-speed posi- 
tional servomechanism must have a switching device that 
connects the output of either the coarse-speed synchro or 
the fine-speed synchro or the fine-speed synchro to the 
servo amplifier. 

Fig. 5 shows the basic elements of such an electron-tube 
switch. . the neon tube will 


not conduct, and the servo system operates at the fine 


At low values of error signal 


speed. When the error becomes excessive, the coarse-error 


signal, modified by A, causes the neon tube to ignite. 


FIG. 5—Basic 
electron-tube 


elements of an 
switch. At low 
values of error signal, the neon 
tube will not conduct. 


Since the value of the resistor R; is high compared to the 
impedance of the transformer secondary it acts as a volt- 
age divider. attenuated 
while the coarse error 
signal is channelled through the neon tube to the servo 
amplifier. 

Askania of Germany first used this method in the V-2 
rockets. 


The fine error signal is highly 
through the shorted neon tube, 


It has the advantages of maximum sensitivity at 
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FIG. 6—Block diagram of missile 
function of an electron-tube switch 


low input levels. very long life, fast response and an ac- 
curate switching zone. In addition, since the V-R tube is 
on only when the servo is operating on coarse speed, it 
indicates excessive error. Fig. 6 is a complete block dia- 
gram of a missile control system to indicate the function 
of this switch in relation to the total system. 

Developments in Vacuum Relays. Hugh C. Ross of 
Jennings Radio Manufacturing Corp. reported on the im- 
provements in design and manufacture that have advanced 
the use of vacuum relays. Such relays have their contacts 
operating in a vacuum, which may theorectically have a 
dielectric strength as high as 15,000,000 volts per in. Vac- 
uum relays sometimes are considered similar to hermeti- 
cally sealed relays. However, after closer examination of 
the difference in results between hermetic sealing, usually 
with a dry inert gas enclosed, and properly processed 
vacuum sealing with no additive atmosphere, it can be 
seen that there is littke or no comparison. Vacuum relays 
are in a class by themselves. 

Probably the most significant improvement resulting 
from the proper vacuum process is the extreme increase 
in dielectric strength over that of air. Factors of up to 
9000 volts per mil breakdown in vacuum compared to 
300 volts per mil air breakdown for the same contact 
shape and spacing are commonly attained for close spac- 
ing of less than 0.005 in. Factors of 15,000 volts per mil 
are theoretically possible. The graph of Fig. 7 shows that 
this difference of air breakdown and vacuum breakdown 
approximates ratios up to 30 to 1 for modern vacuum 
techniques. 

A great asset of this high dielectric strength is that re- 
peated sparkovers can occur in properly processed vacuum 
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units without damage and with instantaneous and com- 
plete recovery of dielectric strength as soon as the over- 
voltage is removed. 

\ccording to Avogadro’s theory of gases there are about 
6 x 107% molecules of gas in a volume of 22.4 liters at O C 
and 760 mm of mercury pressure. This would indicate 
about 102° molecules of air in a volume of the size of the 
smaller vacuum enclosures. By reducing this number of 
molecules to the proper minimum value and being able to 
maintain this value, we can get the insulating properties 
necessary to be able to operate a sealed vacuum switch for 
millions of operations at currents of over 10 amp even at 
very high voltages without failing. Currents of 10 to over 
100 amp can be interrupted hundreds of thousands of 
times or more. Currents of 1000 to over 10,000 may have 
been interrupted hundreds of times recently without fail- 
ure. Decrease of vacuum either due to current interrup- 
tion, aging, or over-voltage sparkover, is now insignificant 
during the life of sealed vacuum relays. In fact, dielectric 
strength actually increases with age. This is probably due 
to selective absorption of certain gas molecules. 

This extreme increase in breakdown strength by use of 
the proper vacuum processes benefits in several ways. 
Much less contact opening is required for either high or 
low voltage current interruption or for voltage hold off. 
Arc interruption is much more rapid for slower contact 
opening speeds. Especially important is the fact that at 
proper opening speeds, deionization occurs at the first 
current zero of an alternating current with no restrikes. 
This is especially valuable in switching capacitor loads. 

Closely aiding this high dielectric strength is a very low 
arc resistance maintained while arcing until the proper 








| 
| 


spacing is attained with direct current, or a current zero 
‘occurs with alternating current. At this point, the voltage 
gradient is reduced sufficiently to stop field emission and 
the chain reaction of electron remission which permitted 
continued ionization can no longer continue. The remain- 
ing vapors created by the arc then deionize and no longer 
pass current. 

Mr. Ross then went on to detail other performance char- 
acteristics and applications of vacuum relays. Included 
was a discussion of a vacuum relay, Fig. 8, for use in high- 
voltage d-c relaying in dust precipitators. Eight or more 
sections of a precipitator are operated from a single 75-kv 
d-c power supply. Each section must be vibrated every 
28 min for 2 min to remove the quantities of dust and 
chemicals collected on the plates and the high voltage must 
be removed in order to prevent short circuiting when the 
particles fall. The completely enclosed arc in the vacuum 
switch also prevents any explosion which might be caused 
in improper dust and vapor laden atmosphere by an open 
arc. 
Application of Relays. In his paper, E. H. Lockwood 
of Price Electric Corporation asked the stimulating ques- 
tion, “Why are we here for a symposium on a component 
which is still so little different from what it was at the turn 
of the century?” The answer, of course, is obvious. Its 
environment and the conditions under which it must work 
have changed radically. For the first 50 years of relay use 
very few lives depended on the reliability of a relay 
whereas now the failure can mean serious loss of life and 
waste of expensive equipment. 

Since relays are now commonplace components in air- 
craft and have to meet widely different conditions of tem- 


perature, pressure, shock and vibration, certain limiting 
factors emerge from the data that have considerable bear- 
ing on the application of relays, including general limita- 
tions to the use of some types in meeting specific require- 
ments. In spite of the limitations, electromagnetic relays 
will continue for an indeterminate time to be used quite 
generally. The following reasons cover most of the ad- 
vantages which, in general, can not be equalled in cost by 
another component: 

A—Switch large amounts of power with small size. 

B—Available in multicontact arrangements. 

C—Wide variety of contact combinations. 

D—Contacts can be sequenced, made slow operate, slow 

release, etc. 

E—Respond to changes in polarity, voltage, or current 

for wide variety of uses. 

F—High sensitivity possible in single pole designs. 

Mr. Lockwood then presented specific application data 
relative to voltage-operated relays, current-operated re- 
lays, sensitive relays, contacts and cost. 

A thorough review of relay time-delay techniques was 
given by James F. Rinke of Potter & Brumfield Manufac- 
turing Company. Some of the methods for achieving time 
delay covered by Mr. Rinke were the “slug” element; the 
R-C circuit; thermistors; pneumatic and hydraulic dash- 
pots and clockwork mechanisms. Next, the speaker de- 
tailed the development of a specific time-delay relay to 
meet a set of military specifications. 

Life Testing. George O. Wagner, Advance Electric & 
Relay Company, indicated the need for standardizing life- 
test procedures and requirements. He described the con- 
flicting results that may be obtained in testing a single 
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FIG. 7—Vacuum dielectric 
breakdown. Comparison of ap- 
proximate sparkover voltages 
of air and proper vacuum for 
%-in. diam rod gaps. The re- 
sults are from actual measure- 
ments. 
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FIG. 8—All-glass high-voltage 
vacuum relay complete with 
corona shields. This relay has 
been tested at 120 kv and has a 
thermal rating of 250 amp. 





relay by different methods. Some action 1s needed even 
in the interim period of determining a set of standard test 
procedures; steps should be taken to minimize problems 
between relay manufacturer and purchaser with respect 
to life testing. In order to keep the testing on an equal 
basis, it would perhaps be best if the purchaser specified 
in reasonable detail the life expectancy test procedure and 
the equipment to be used. The supplying of simple test 
diagrams greatly aid the relay manufacturer in determin- 
ing a suitable relay to meet the customer’s needs. 

For the relay industry the problem could best be solved 
by a group of engineers representative of the industry 
analyzing the entire problem and determining a set of 
procedures for general use. These procedures would be 
used as a guide by both manufacturer and purchaser for 
determining the life expectancy of relays in the future. As 
an industry develops and expands through the years, stand- 
ardization of all techniques is imperative. 

William Brown of General Hermetic Sealing Corpora- 
tion made the statement that so-called airtight enclosures 
which are literally filled with hot air and dunked into 
water are not hermetically sealed. A truly hermetically 
sealed relay requires more than a lick and a promise. It 
needs vacuum drying by evacuation to the micron range. 
outgassing, quantitative leak testing, flushing with pure dry 
nitrogen, and backfilling with the proper inert gas mixture. 

The subject of leak rates and leak detection is one that 
can stand a great deal of clarification. Permissible leak 
rates for hermetically sealed relays vary over a range of 
1000 to 1, depending on the particular military specifica- 
tions involved. To add to the confusion, different units for 
stating the leakage rates are used. 


A leakage rate of 3 cc in 10 years equals 0.001 micron 
per cu ft per hr at a pressure differential of one atmos- 
phere. This is the rate specified in MIL-R-5757B. A leak- 
age rate of 1 micron per cu ft per hr or 329 cc per year 
is specified in MIL-R-6106A. 

In order to determine whether the leakage rate is in 
excess of that required, a method for quantitative, sensi- 
tive repeatable measurements must be used. The mass 
spectrometer leak detector, Fig. 9, is approved by the 
armed services for this requirement. Several other factors 
are involved in the choice of this instrument. It is selec- 
tive, since it is sensitive only to the test gas used, helium, 
and insensitive to all others. It is very sensitive to small 
leaks, has very low background indicators when no leak 
is present and is nondestructive. 

Reproducibility of leakage indications from day to 
day requires careful controls. For that reason, the pres- 
sure differential at which leak rate measurements are 
taken and the gas used must always be stated. A given 
physical size leak will have an infinite number of leakage 
rates, depending upon the gas used and the pressures 
on either side of the leak. 

A concept of leak rates which has recently come into 
greater use represents a truer picture of actual condi- 
tions than the fixed rate currently used in most specifi- 
cations. This is the term “Leakage rate not to exceed 
x standard cc of air per year per inch of seal at a 
pressure differential of one atmosphere.” This specifies 
the gas, the pressure differential and takes into account 


the possible length of leakage paths. 7 Oe 
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FIG. 9—Hermetic sealing test arrangement. Mass spectrometer is at left. Twenty relays are mounted on test 
table. Oven at extreme left of table can be rolled along track to any position over the relays being tested. 

















HERBERT E. BLANKE, Senior Engineer 
Doetcam, a Division of Minneapolis Honeywell 
Boston, Massachusetts 


Embedment Techniques 
Subminiaturization 


Six-channel amplifier demodulator for airborne 


equipment poses tough problem in compact rugged design. 


Cast-resin embedded units provide solution. Adequate heat 


dissipation imposed additional problem. 


SUBMINIATURIZATION requirements in the design of a six- 
channel amplifier demodulator have been met by an in- 
tegrated use of cast-resin embedments for the major ele- 
ments. Specifically, embedments were used for: 


‘ Amplifier sections 
Attenuator 


. Demodulator 


l 
2 
3. Transformer 
| 
5. Clipper diode circuit 


A step-by-step case-history report of Doelcam’s ex- 
perience with cast-resin embedments in this application 
now follows: 


General Design Analysis 


Each equipment (Fig. 1) has six amplifier-demodulator 
channels: the power supply to energize these six channels; 
and a monitor section for adjusting and checking the 
operation of the equipment. The power supply and mon- 
itor sections are permanently built into the cabinet. The 
six-channel units plug into compartments in the cabinet 
so that replacement of a troublesome channel unit is a 
simple task. Low-separating-force connectors make all 
necessary electrical connections between the plug-in chan- 
nel unit and the permanent cabinet wiring. 

Electrically, the channel units are carrier-amplifier 
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demodulator systems designed to convert information 
presented at their inputs as amplitude modulation of a 
100-cycle carrier into a form suitable for the operation 
of magnetic string oscillographs. The electrical specifica- 
tions set up fairly stringent limits on stability, linearity 
of frequency response, overload protection, and adapta- 
tion of the output circuit for use with various oscil- 
lographs. 

Mechanical specifications limit overall size and call 
for the “use of the full extent of subminiaturization tech- 
niques” to accomplish this end. Within each channel unit 
all dynamic components have been designed as plug-in 
units for rapid replacement in the event of service diffi- 
culties. These plug-in units are cast-resin embedments to 
provide the desired properties of miniaturization, rugged- 
ness to resist vibration and shock, hermetic sealing, and 
satisfactory electrical qualities. Ruggedness has been the 
basic premise of mechanical design. The equipments are 
to be airborne and have been designed for direct attach- 
ment to the airframe of the aircraft without shock mounts 
or vibration isolators. 

The full extent of subminiaturization techniques is 
practically synonomous with cast-resin embedment tech- 
niques. Compactness, an essential ingredient of mini- 
aturization, can be achieved only by the use of miniature 
components distributed within the assembly with a high 
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space utilization factor. Volume required for wiring and 
mounting hardware has to be reduced to the barest 
minimum. Reduction of volume required for wiring can 
be accomplished by printed circuits; volume for mounting 
hardware can be reduced to a minimum by using no 
hardware and providing rigidity in space for the com- 
ponents by completely embedding them in a suitable 
plastics material. 

Resin embedment, however, is not a complete panacea 
for miniaturization. Practically all electronic assemblies 
dissipate electrical power in the form of heat. Most elec- 
tronic components have definite high temperature limits 
above which their electrical performance becomes seri- 
ously impaired. When a heat-dissipating electronic sub- 
assembly is embedded in resin, the design for adequate 
heat dump becomes a large engineering problem. Resin 
embedment materials themselves also have heat and tem- 
perature characteristics that require engineering consid- 
eration. 

Doelcam had heard of and seen some cast-resin embed- 
ments previously to engineering this project, but had no 
knowledge of the procedures involved. Available literature 
was limited. Most of the information was obtained from 
resin manufacturers and from the chemical manufacturers. 
Cooperation was very limited since resin manufacturers 
were in a new application field and had practically no 
application experience. Thus we had to run some resin 
evaluation tests ourselves, particularly on the polyester 
resins used in room-temperature curing mixes. Insidious 
long term characteristics of polyester embedment resins 
forced a retreat to the use of epoxy embedment resins 
and the mastering of new techniques, again at a large 
cost in time. We now standardize on Houghton Lab- 
oratories’ Hysol epoxies. Our filled resins are 100 per cent 
silica filled. 


FIG. 1—Completely assembled six-channel am- 
plifier demodulator designed by Doelcam. Illus- 
tration shows all six channels in place. Effective 
use of epoxy embedments made it possible to 
meet subminiaturization requirements. 





Amplifier Sections 


The embedment problems were divided into the various 
stages of the equipment which had to be embedded (Figs. 
2 and 3). To begin, three amplifier sections were to be 
embedded. The first was the input stage which contained 
two dual triode subminiature tubes. The second was a 
driver stage which contained three dual triode subminia- 
ture tubes. The third was a reference voltage stage which 
contained one subminiature triode and one subminiature 
dual triode. 

The use of embedments created the problem of trans- 
ferring heat from the subminiature tubes and other com- 
ponents in order to keep operating temperatures below 
ratings for these tubes and components. If this problem 
were not solved, it would decrease the stability, reliability, 
and life of these amplifiers to an intolerable extent. 

This problem was solved by inserting the heat-dissipat- 
ing vacuum tubes into separate cavities in an aluminum 
casting that forms the chassis for the epoxy embedment. 
\ flat surface of this casting is held in intimate contact 
with a heat-dissipating surface that forms part of the 
channel unit structure. When the channel unit is plugged 
into the cabinet, large radiating surfaces in close prox- 
imity to the walls of the channel unit conduct the heat 
to the outer surfaces of the cabinet. An amplifier operating 
in open air (not in contact with the heat-transfer wall) 
shows temperatures of 185 to 190 C at the glass envelopes 
of the tubes; when the amplifier is in normal operating 
position in the equipment this same temperature is halved 
(operating temperature 80 C). 

Another problem was the protection of the subminiature 
tubes from breakage caused by pressures exerted by 
shrinkage of the outer resin embedment during cure. 
The problem could be solved by properly distributing 
the stresses on the tube surfaces so as to prevent breakage. 
Silicone rubber was tried as a flexible coating for the 
tubes but failed to solve this problem owing to an ex- 
cessively high curing temperature. Application of vinyl 
plastisol finally proved successful since it could be coated 
on the tube glass envelopes at reasonable curing tempera- 
tures and withstand the top operating temperatures with- 
out losing its flexibility and ability to protect the tubes. 
Satisfactory operation with vinyl plastisol is being ob- 
tained. Three coats are used on the tube envelopes and 
the casting cavity is filled while the tube is in place. 

All components were selected for 125 C operation at 
an ambient room temperature of 71 C. Hot-spot tempera- 
tures on the glass envelopes of embedded vacuum tubes 
were permitted to run as high as 200 C. 

Filled epoxy embedment resins were used to raise the 
heat distortion point, reduce the thermal coefficient of 
expansion, and to reduce shrinkage during curing of the 
resin. Some improvement in heat transfer was noted when 
filled resins were used in place of unfilled resins. No 
marked difference. however, was noted between various 
types of fillers used in the same concentrations. It was 
found that a 5 C to 10 C lower operating temperature 
existed within the embedments when the circuit was cast 
with filled epoxy resins as compared to filled polyester 
resins at the same filler concentrations. 

Only room-temperature curing resins were considered 
for this application since most heat-curing resins have 
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curing schedules that require temperatures in excess of 
the 125 C maximum rating of the electrical components. 
Experience indicates that better low-temperature per- 
formance characteristics were obtained with room-tem- 
perature cured resins but better high-temperature per- 
formance characteristics were obtained with heat-curing 
resins. The high-temperature performance characteristics 
of room-temperature cured resins were improved by using 
proper proportions of fillers in the resin. 

Filled polyester resins were first tried and appeared 
satisfactory as far as electrical, mechanical, and temper- 
ature characteristics were concerned; however, long-term 
temperature cycling tests revealed cracking. This crack- 
ing did not occur until after about 20 to 25 temperature 
cycles from —65 C to +85 C. Evidence of cracking 
troubles appeared even when the polyester resins were 
not subjected to temperature cycling tests. We then 
switched to the use of the filled epoxy resins which solved 
these cracking problems completely. No cracking has 
been observed in the resins after 50 complete temperature 
cycles, nor has any tendency to cracking been observed 
after long shelf storage. 

An insidious chemical problem gave us severe trouble. 
Standard XXXP phenolic laminate was used for the 
printed circuit units. A chemical compound was used 
to remove the soldering flux residue. As soon as insula- 
tion resistance measurements indicated a_ satisfactory 
removal of active chemical deposits, the units were con- 
sidered ready for embedment. But if the ambient humid- 
ity were high during the period just before embedment. 
we were faced later on by an unexpected shift in insula- 
tion resistance values of the embedded units. 

For example, immediately after embedment, insulation 
resistance values would be satisfactory, but after storage 
for 30 to 60 days these values dropped at some check 
points from 500 megohms to about 2 megohms. The 
amplifier developed low gain and high random noise 
troubles. In many such instances when the amplifier was 
put into operation, high leakage currents resulted in 
failure. The cause of this trouble was traced to surface 
absorption by the XXXP laminate of chemicals from the 
flux and flux cleaner. Another cause was moisture ab- 
sorption during the humid ambient conditions. 
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In our present technique, we have replaced the phenolic 
laminate with epoxy-glass laminate. We also observe 
better flux cleaning methods; store assembled units in 
closed containers with a drying agent while awaiting 
embedment; and apply vacuum dehydration with baking 
just prior to embedment. No failures have been noted 
since the adoption of this new technique. The resin- 
filler mix is also subjected to vacuum dehydration before 
pouring into the embedment mold. Several “pump- 
downs” are made during the mold-filling procedure in 
order to remove any entrapped air. 

It is-necessary to prevent the embedment resin from 
sticking to the mold. We use molds made of steel, brass 
or aluminum. These molds are Teflon-coated to provide 
an “anti-stick” surface in contact with the powerfully 
adhesive epoxy 


resins. Low-carbon machinery steels. 


soft brass, and “plain” aluminum are preferred since 


alloys often undergo appreciable dimensional changes 
when temperatures of 800 F to 900 F are reached during 
cure of the Teflon coating. 


Various mold-release or 
“anti-stick” preparations were tried but none has proved 
as successful as the Teflon coating. 


Attenuator 


No heat-dissipation problem existed in the attenuator 
associated with these six-channel amplifiers, but embed- 
ments were used for miniaturization purposes. Twenty 
precision resistors plus a selector switch in the attenuator 
are permanently held in place and hermetically sealed 
in an embedment that occupies a minimum of space. 

To prevent the entry of resin into the switch move- 
ment while the outer embedment material was curing, 
a high-viscosity epoxy resin doped with a high percentage 
of filler material to make a putty-like compound was 
used as sealant. This procedure avoided any failure of 
switches due to embedment resins fouling the switch 
movement. 

High-resistance (15K and 25K ohm) subminiature 
precision wirewound resistors were found to have a high 
mortality rate. Even 2K ohm resistors were subject to 
failures. These resistors open-circuit after embedment 
due to stresses set up by the shrinkage of resins during the 
curing process. Filled polyester resins were found to 
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shrink as much as 3.5 to 4 per cent. Filled epoxy resins 
showed less than 1 per cent shrinkage. We have abandon- 
ed the use of wirewound resistors and are using metal- 
film resistors at the present time to avoid such failures. 
If electrical specifications require the use of wire-wound 
resistors, we use filled epoxy resins for embedment pur- 
poses because of the lower shrinkage rate. 


Transformer 


Since the transformer embedment forms a structural 
part of each channel unit, mechanical properties of the 
resin are important in the embedment of these com- 
ponents. Metallic inserts in the embedment receive ma- 
chine screws that hold the assembly together. The bond 
strength of resins to these metal inserts is adequate for 
this mounting application. A considerable increase in 
this bonding strength of resin-to-insert was achieved by 
the use of an aluminum alloy whose anodized surface re- 
mained unsealed. This surface, unsealed by oils, pre- 
sents a very absorptive surface to the embedment material 
thereby strengthening this bond. 

A transformer embedment permits best space utiliza- 
tion for mounting two transformers and their terminal 
boards. The embedment also provides adequate hermetic 
sealing and structural support for these components. 


Demodulator 


A resin embedment was again used on the demodulator 
to solve the miniaturization problem. Four germanium 
diodes and four precision metal-film resistors are hermeti- 
cally sealed in a compact unit. A comparable degree of 
compactness would be difficult, if not impossible, to 
achieve by an other method. 

Embedded germanium diodes, however, are a source 
of considerable trouble. The diodes in our demodulator 
circuit were required to be closely balanced in regard to 
their electrical characteristics. Very few commercial 
diodes can be embedded without disturbing the close 
electrical balance which we require. This problem did 
not appear until after the units had been embedded for 
a period of three months. It can be attributed to the 
resin shrinkage during cure. Stresses are set up which 
slowly alter the diode characteristics. Such stresses may 
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FIG. 2—(Opposite page) Open view 
of single amplifier in six-channel am- 
plifier demodulator showing embedded 
units before assembly: (A) Demodu- 
lator. (B) Clipper diode circuit. (C) 
Input amplifier. (D) Partial embed- 
ment of driver amplifier with tubes 
embedded before mounting the print- 
ed circuit. (E) Partial embedment of 
driver amplifier with the printed 
circuit mounted in place just before 
final embedment. (F) Completed em- 
bedment of driver amplifier. (G) 
Reference voltage amplifier. 


FIG. 3—(Right) Single amplifier 
showing embedded units assembled in 
position. (A) Input amplifier. (B) 
Demodulator. (C) Clipper diode 
circuit. (D) Driver amplifier. (E) 
Reference voltage amplifier. 


cause movement of the diode whisker in relation to the 
germanium crystal. The diodes are by no means ren- 
dered inoperative by embedment, but the close electrical 
balance between matched diodes is disturbed. 

This is still an unsolved problem, and it may not be 
possible to solve it by better embedment techniques if 
these changes of diode characteristics are inherent in 
the diodes themselves and not caused by the embedment 
process. One possible solution may require the abandon- 
ment of embedments and the use of hermetically sealed 
cans for the matched diodes. Diode manufacturers are 
now working on this problem. 


Clipper Diode Circuit 


Embedments are used in the clipper circuit because 
of their miniaturization advantage. Some difficulty due 
to changing electrical characteristics of clipper diodes 
has been experienced; but because of the less critical 
requirements of this diode application, the change in 
characteristics can be tolerated. 


Comments 


We feel that plastic embedment techniques can be 
more easily misapplied than applied as the proper engi- 
neering solution to a given problem. It is not a cheap solu- 
tion and has its best applications in the “no-other way” 
class of applications. One pays a high price for the high- 
temperature components when compelled to use them 
because there is electrical heat dumped within the as- 
sembly (as from tube heaters and power dissipating 
resistors). Most applications should be designed leaving 
these components external to the embedment if possible. 

Embedments also create the problem of having to 
discard an expensive assembly when only one of the 
“dynamic” components fails. This is another reason for 
including only the “passive” components (those that 
do not dissipate much power) within the embedment. 


References 


“The Epoxy Resin System for Embedded Circuits and 
Components,” Alex. E. Javitz, ELECTRICAL MANUFACTUR- 
inG, April 1955, page 74. (This article also includes 
references to earlier articles on the same subject.) 


143 

















ilicone 
ubber-Sealed 


ow-Temperature 


witches 


IN MANY SWITCH DESIGNS where exposure to extreme 
temperature or moisture conditions is only intermittent, 
a simple form of silicone rubber seal is sufficient to pro- 
vide satisfactory protection. For example, standard 
molded silicone-rubber boots, press-fitted over actuator 
pins, will do an effective job in snap-action switches. 
Where an extra measure of flexibility is needed, a bel- 
lows-type boot is used. Actual low-temperature perform- 
ance is illustrated in Fig. 1, showing switches made by 
the Exhibit Supply Company, Chicago, for use on the 
B-36. In other types of limit switches, the silicone rubber 
applications are more intricate, ranging through several 
special designs of boots, diaphragms and encapsulations. 

A new, more secure, type of easily attached silicone 
rubber boot has been especially developed for panel- 
mounted pushbutton, toggle or rotary switches 
threaded connections. (Figs. 2, 3, and 4.) Designed 
by the APM Company, Yonkers, N. Y., these Hexseal 
boots are molded around nickel-plated brass locknuts. 
They may be easily secured by hand. An integral base 
rib serves as a positive gasket, seating firmly against 
almost any panel surface. 


Serviceability of this construction is indicated by the 


with 
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Product Engineering Laboratories 


Dow Corninc CorPoRATION 
Midland, Michigan 


Active at —120F... 
Effective protection 

of switches for severe 
low-temperature service 
down to —120 F is provided 
by silicone rubber seals. 
Switch construction and 
specific function determine 
design of the silicone 
rubber parts. These range 
from tiny diaphragms on 
actuator inner tips to 
complete encapsulation of 
switches. This review 

of several currently 
available variations may 
help you to decide on a 
switch most suitable 

for your particular 


requirements. 
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FIG. 1—Silicone rubber boots used on aircraft 
limit switches. Strength and flexibility have to 
be maintained at temperatures down to —100 F. 
(Source: Consolidated Vultee Aircraft Corp.) 





FIG. 5—Actuating device in conven- 
tional Micro Switch is silicone-rubber 
sealed. The seal is clipped to the 
plunger actuator by a C-ring and to 
the switch case by a clamp ring. 


fact that the toggle-switch form has withstood 50,000 
flexes under test at —67 F, or more than 50 times the 
number specified by MIL-B-5423. For added protection, 
an inner construction in the throat of the toggle-switch 
boot will exclude dirt and moisture even if the tip of 
the boot is destroyed. 

The open-end seal for rotary switches incorporates 
two O-ribs pressing against the shaft. The well between 
the ribs contains a trace of high-viscosity silicone fluid 
to lubricate the shaft, help prevent backlash, and maintain 
a tight seal at high intermittent speeds. 

Convenient as these stock parts are, a designer often 
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(ee ea atta mn aL et silicone rubber 


pushbutton boot is designed for appli- 


cation at temperatures down to —67 F 
and for special applications down to 

120 F. FIG. 3 Toggle switch sili- 
cone rubber boot is made in various 
colors. also in luminescent or fluores- 
cent material. FIG. 4 
switches are also made from colored. 


Seals for rotary 


luminescent or fluorescent silicone rub- 
ber. Silicone lubricant is another fea- 
ture. Switches are used at intermittent 
speeds up to 3600 rpm at temperatures 
from 500 F down to 120 F. (Source: 


APM Company.) 


must consider the silicone-rubber actuator boot as an 
integral part of the switch itself. Perhaps the simplest 
means of accomplishing this end is that utilized on many 
of the units produced by Micro Switch, a Division of 
Minneapolis-Honeywell, Freeport, Ill. Simple and straight- 
sided, the boot is molded with a heavy lip at the narrow 
end and a thin wall at the other. It is sealed to the actua- 
tor with a metal C-ring, and to the switch body with a 
simple snap-on clamp. (Fig. 5) 

It is noteworthy that the Micro Switch cap does not 
slip on the plunger, but rides with it. No cement is re- 
quired to maintain a tight seal even after prolonged 
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, f # A s 
FIG. 9—Flexibility of silicone rubber seal at 
low temperatures is demonstrated in these be- 
“aah fore-and-after photographs of an_ ice-coated 
FIG. 6 (Top)—Silicone rubber boot Electro-Snap switch: Top, actuating arm of 
is incorporated in Hetherington panel switch is held in depressed position and exposed 
switch. FIG. 7 (Bottom)—Silicone to —100 F for several hours. Below, actuating 
arm responds instantly when released from 



















rubber diaphragm has made it pos- 


sible for Haydon Switch Inc. to de- depressed position. 
sign a hermetically sealed snapaction 
switch weighing only about 4 oz. 
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FIG. 10—In comparison to the conventional 
Micro Switch unit illustrated in Fig. 5, this 
special-service type, 51ML1, makes use of sili- 
cone rubber throughout the entire construction. 
Cover of the switch housing is sealed with a 
silicone rubber gasket; silicone rubber O-ring 
seals the actuator shaft; and there is a silicone 
rubber gasket around the plate at rear of the 
operating head. 








FIG. 8—Construction of actuator seal for Electro-Snap Fig. 11—Tongue-shaped configuration of the 
switches shows utilization of: (A) Silicone rubber Control Products’ snapswitch is well suited to 
paste; (B) molded silicone rubber; (C) Teflon cover. complete encapsulation in silicone rubber. 
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exposure to temperatures in the range of —100 F. Of 
course, longest service is obtained with silicone rubbers 
specifically compounded to resist compression set. 

Although the actuator boot is more easily mounted 
outside the switch, it does not necessarily have to be 
so mounted. Hetherington, Inc., Sharon Hill, Pa., ac- 
complishes the same effect by putting the boot inside 
the switch, at the other end of the plunger. This switch 
is a panel-mounted, manually operated push-button unit 
with six possible contact arrangements and eight different 
adapters. A sleeve of silicone rubber is held in place by 
compressing its lower flange between the case and housing 
and its upper web between the plunger and a force-fit 
cap. Again, adhesive is unnecessary. (Fig. 6) 

Although only 32 mils thick, the sleeve has under- 
gone 61,965 test cycles, or almost three times the number 
required by MIL-S-6743, without damage. It has also 
passed this specification’s 100-hr saltfog exposure 
requirement. 

Not all switches are designed with a prominent actu- 
ating plunger. When a complete hermetic seal is essential, 
the actuator is often reduced to a pin or button almost 
flush with the side of the case. The boot becomes a 
diaphragm, usually bonded to the case and occasionally 
to the actuator as well. 

An excellent example is a hermetically sealed snap- 
switch manufactured by Haydon Switch, Inc., Waterbury, 
Conn. It weighs less than 14 oz and requires less than 
32 oz of operating force even at —90 F. By utilizing 
a silicone rubber diaphragm, Haydon claims to have 
eliminated the fatigue problems and unreliability asso- 
ciated with metal bellows. (Fig. 7) 

Accelerated permeability tests on this switch indicate 
that an effective hermetic seal is maintained for more 
than 10 years. Internal pressures up to 100 psi have 
failed to produce leakage or rupture, and no change in 
the diaphragm has been observed even after 72 hr im- 
mersion in salt, fresh or soda water. 

A similar solution for a different type of service has 
been worked out by the Electro-Snap Switch & Mfg. 
Company, Chicago. The “wobble seal” diaphragm on 
this company’s hermetically sealed limit switch is made 
up of an inner mass of silicone rubber paste, a layer 
of molded silicone rubber, and a top coating of Teflon. 
(Fig. 8) By maintaining compression around the outer 
edge of the assembly and at the same time curing the 
paste in place, the entire assembly is bonded both me- 
chanically and chemically to the case and actuator. 

Electro-Snap reports over a million cycles of actual 
application runs without a leak in the hermetic seal. The 
Teflon coating is designed to protect the seal from possi- 
ble exposure to aromatic hydrocarbons. 

This switch also employs a hermetically sealed pin 
connector plug for the lead wires. The outer portion 
of the connector is filled with a silicone rubber grommet 
to seal all voids around the connector pins, thereby 
eliminating the possibility of moisture condensation. 

Low-temperature performance of an _ Electro-Snap 
switch is shown in Fig. 9. 

As another means toward the “total seal,” especially 
where protection against abuse in the course of rugged 
service is required, the entire switch case may be en- 
closed within a second case. An example is the Micro 
Switch 51ML1 (Fig. 10) in which the switch itself is 


contained in an outer case which has a removable cover 
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FIG. 12—The Control Products’ switch 
is fully self contained and is also 
available with toggle- or pushbutton- 
equipped metal case for extra mount- 
ing and handling convenience. 


plate and a threaded conduit connection for the lead 
wires. 

The cover plate is sealed with a silicone rubber ring 
gasket, while the actuator is sealed with an O-ring on 
the shaft and a diaphragm at the rear of the head. Al- 
though adding substantially to the cost of the unit, the 
outer case renders the switch practically immune to 
all but the most brutal treatment. 

An even more radical approach is that employed by 
Control Products, Inc., Harrison, N. J. The configuration 
of their tongue-shaped snapswitch permits encasement of 
the entire assembly in molded silicone rubber. To fabri- 
cate the case switch assembly is first inserted into a pre- 
formed, cured silicone rubber boot. Additional uncured 
stock is fitted at the open end around the silicone rubber- 
covered lead wire. The unit is then molded in a hot press. 
(Figs. 11 and 12.) 

Depending on the application, this switch may be 
again enclosed in a metal case, which in turn may be 
fitted with a toggle or pushbutton actuating lever. The 
switch itself is completely waterproof, explosionproof, 
and easily operable over the —65 to +165 F tempera- 
ture range called for in Ordnance specifications. 

All of these methods are being used in production. 
Research and development work on even better seals at 
lower cost is still going on, however. Investigations are 
being conducted, for instance, into the performance of 
silicone rubber sponge as a combined seal and damping 
agent. Within a few short years, silicone rubber has 
become a standard component in switch designs. Its 
effectiveness in better and lower-cost designs in the future 


is limited only by design ingenuity and resourcefulness. 
O00 
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Attachment of 
Electrical Contacts 


An examination of commonly used welding and 

brazing techniques for the attachment of contacts. 

New applications of the induction and gas-air brazing processes 
demonstrate their ability to produce close heat control 


and their suitability for large scale output. 


THE SUCCESS OR FAILURE of a contact is controlled by the This discussion will confine itself to those attachment 
mechanical properties of the contact device. by the elec- methods involving the use of heat. These are: 

trical characteristics of the circuit and by the physical ‘ 
and chemical properties of the contact materials.* In ad- 9 
dition, the selection of a proper method for the attachment 2 
of the contact itself is a paramount design consideration. 


Projection welding 5. Natural gas-air brazing 
Spot welding 6. Torch brazing 

3. Resistance brazing 7. Furnace brazing. 

1. Induction brazing 


* See also “Electrical Contact Materials,” by Dr. John D. Kleis, Exvecrricar 
Manvuracturtrnc., April 1955, page 102 


Before proceeding with a discussion of the various meth- 


FIG. 1 FIG 2 





Guide to Selection of 
Resistance Brazing Electrode Materials 


Contact Material to be 





¢ Me Top Bottom 

material joined to contact electrode electrode 

Pure Silver Hard copper RWMA II ~ Molybdenum or carbon 

Silver alloy Hard copper RWMA II Molybdenum or carbon 

Pure silver Copper alloy Carbon RWMA Il, molybdenum or 
(brass) carbon 

Silver alloy Copper alloy Carbon or RWMA Ii RWMA Ii, molybdenum or 
(brass) carbon 


Pure silver 
Silver alloy 


ods involved it might be advantageous to review the defi- 
nitions of a “weld” and a “braze” as given by the Ameri- 
can Welding Society. 

\ weld—a localized coalescence of metal wherein co- 
alescence is produced by heating to suitable temperatures 
with or without the use of filler metal. The filler metal 
either has a melting point approximately the same as the 
base metals or has a melting point below that of the base 
metals but above 800 F. 

\ braze 





a weld wherein coalescence is produced by 
heating to suitable temperatures above 800 F and by using 
a non-ferrous filler metal, having a melting point below 
that of the base metals. The filler metal is distributed be- 
tween the closely fitted surfaces of the joint by capillary 
attraction. 

Thus a weld is effected by melting the materials to be 
joined whereas a braze is effected by melting a material 
(brazing alloy) which has a lower melting temperature 
than the base metals being joined. 


Projection Welding Using Silver Contacts 


Where the contact has a metallic backing of mild or 
stainless steel, Monel or nickel, the best known and most 
widely used process to weld contacts to backup parts is 





Ferrous (steel) 
Ferrous (steel) 


RWMA Il or carbon Carbon or molybdenum 
RWMA I! of carbon Carbon or molybdenum 


the resistance-projection weld process. The high electrical 
resistance of the metal backing plus the localization of 
pressure and current at the projection generates sufficient 
heat for a weld. If the backing material has a projection 
formed on it, the contact is generally from 14 in. to 34 in. 
in diam. The weldability of the contact backing to the 
item to which it is to be attached is an important consid- 
eration. The greater percentage of metal-backed contacts 
are of mild steel backing and welding to mild steel items 
such as fingers, relay arms, etc., is facilitated thereby. 

On the other hand, contacts with mild steel backings 
cannot be welded to materials such as stainless steel, cop- 
per and some of the brasses. The reasons for this are two- 
fold. First, the melting or fusion temperatures of mild 
steel and copper and brass are too far apart. The non-fer- 
rous materials melt between 1600 F and 2000 F, whereas 
steel melts between 2200 F and 2800 F. Consequently, 
when silver or silver alloy contacts are to be joined to 
non-ferrous materials, the metal backing should be elimi- 
nated and a brazing process used. Secondly, single pro- 
jection welds between mild steel and stainless steel or its 
alloys are of their very nature brittle because of the dilu- 
tion of the chrome in the weld nugget. Hardness readings 
across the weld interface have shown variations of from 


FIG. 1—Small contacts re- 
sistance welded with RWMA 
Class Il electrodes against 
the contact face and backing. 


FIG. 2—Contact resistance 
welded with RWMA Class II 
electrode against the face 
and aé_ carbon electrode 
against the copper backing. 


FIG. 3—Simultaneous resist- 


ance brazing of contact and 
rivet pin. 
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70 Rockwell B at the outer edge to 50 Rockwell C at the 
center. Thus, repetitive closing applications under high 
impact could result in a fatigue failure because of the soft 
material around the weld. 

When silver or silver alloy contacts are to be joined to 
stainless steel or such similar metals as Inconel, nickel or 
Monel, mild steel should not be used for the backing ma- 
terial. Backing materials of stainless steel, Inconel, Monel 
and nickel are available for use on silver contacts, but are 
much more expensive than mild steel backings. 


Resistance Welding and Brazing Equipment 


Because of the problem of maintaining alignment of 
parts during welding or brazing, vertical stroke machines, 
generally of the horn press welder type, are preferred. In 
the case of fixtures that are air or motor rotated, the pro- 
jection-press welder is preferred and the fixture is gener- 
ally mounted on platens. Almost all resistance welding 
operations are performed on machines with throat depths 
of 12 or 18 in., ranging in power capacity from 20 to 35 
kva. 

The choice of electrode materials for spot or projection 
welding depends on the contact material and the material 
to which it is to be joined. When the contacts are pure 
silver, RWMA Class II electrodes are used for spot weld- 
ing. When silver alloy contacts are being joined to non- 
ferrous metals such as copper or copper alloys, RWMA 
Class II, III, X or XI electrodes are used against both the 
contact and the metal to which it is to be welded. In some 
very few cases molybdenum electrodes are used against 
the copper alloy for better heat balance. For the same rea- 
son, electrodes used in welding contacts to high resistance 
ferrous materials should be of low resistance and high con- 
ductivity. Illustrated in Fig. 1 are solder-flushed contacts 
welded with Class II electrodes. Fig. 2 shows an assembly 
where a Class II electrode is used against the contact and 
a carbon electrode against the copper base metal. 


Depending on the materials and thicknesses used a more 
diversified electrode combination may be required to ob- 
tain a heat balance that will not melt the contact materials. 
With the resistance brazing process, electrodes of various 
grades of copper alloy, including RWMA Class II and III. 
are used in conjunction with molybdenum and carbon elec- 
trodes. In some cases carbon and molybdenum electrodes 
are used in conjunction with each other. 

A general guide to the choice of resistance brazing elec- 
trode materials is charted in the accompanying table. The 
contact is assumed to be against the top electrode. Gener- 
ally speaking less current and heating time are required 
when molybdenum electrodes are used instead of carbon. 
\utomatic electronic timing is used when molybdenum 
electrodes are used with each other. Carbon electrodes 
require manual timing only when used with each other. 

Carbon electrodes are usually made by pressing a car- 


FIG. 5—Two assemblies brazed 
simultaneously being removed 
from heating coil. Note the hold- 
down stems and weights on the 
upper end of fixture. 


FIG. 4—Induction brazing of 
contacts on a rotating fixture. 
Rotation is accomplished by an 
eccentric cam on the shaft and 
can be tied in with the induc- 
tion heating cycle. Note water- 
cooled coils. 


FIG. 6 (Opposite page)—Typi- 
cal switchgear parts fabricated 
by the Gradiation gas-air braz- 
ing process. 





bon rod or block into a copper or RWMA Class II shank 
with an interference fit. Molybdenum electrodes can be 
brazed on to RWMA Class II shanks or inserted in the 
same manner as carbons. Brazing the molybdenum often 
eliminates the leakage of cooling water encountered dur- 
ing the heating cycle. In all cases the carbon, molybdenum 
and Class II electrodes are water cooled. A water flow of 
2 gal per min through the electrode circuit is recom- 
mended, and this water circuit should be separate from 
the water circuit going through the welding transformer 
and/or controls. 

A fully synchronous electronic control with adjustable 
heat control is recommended for resistance welding of 
contacts. This is similar to a NEMA type S2H control. If 
pulsation or intermittent-repeat heating cycles are pre- 
ferred, a NEMA type S3H control is used. 

If resistance brazing only is involved, a non-synchro- 
nous timer with heat control is recommended. This is 
known as NEMA type N2H. This control should be 
equipped with a manual and automatic hand switch per- 
mitting manual or completely electronically controlled 
timing. 

Sometimes it is possible to resistance braze more than 
two items together simultaneously as shown in Fig. 3. 

On all contacts that are brazed, regardless of the heat- 
ing process used, a silver solder flush is used on the side 
of the contact to be brazed. In most cases, contact manu- 
facturers have standardized on silver solders having a 
melting point between 1100 F and 1200 F. On silver alloy 
contacts, silver solder flush of temperatures between 1200 
F and 1450 F are used that have a puddling characteristic 
rather than free-flowing characteristics. 

The most widely used fluxes for resistance brazing are 
the fluoride types that melt below 1100 F and that are used 
with the solder flushings melting between 1100 F and 
1200 F. Other fluxes are sometimes used with the higher 
melting range solder flushings mentioned above. In no 
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case should borax be used as a flux since borax has a 
higher melting point than most solder flush alloys used. 

Depending on the application the flux is usually thinned 
down from the consistency obtained in standard flux com- 
pounds to consistencies ranging from | part flux to 1 part 
of water, to 1 to 10. The flux should never be thick as it 
will tend to insulate and prevent the flow of electric cur- 
rent through the joint. 

Most of the flux residue is removed by dropping the 
brazed assemblies in cold-running water immediately after 
the braze has solidified. If hard or heat-treated copper 
parts are to be brazed then cold water immersion must be 
used to curtail annealing. In some applications where 
water rinsing is not practical and where the brazed as- 
semblies are to be plated, the flux residue is removed in 
the pre-rinse bath prior to the plating operation. 


Induction Brazing 


The use of induction heating for the attachment of con- 
tacts is relatively new. High production and assembly line 
layouts have brought this process into constantly increas- 
ing use, Fig. 4. Two frequencies found to be advantageous 
are 10,000 cps and 450,000 cps as obtained respectively 
from a motor-generator set and an r-f electronic oscillator. 
Both types of equipment are relatively expensive yet this 
process has proved to be well justified on high activity 
items, heat treated parts, special shapes, and for brazing 
more than one assembly at a time, Fig. 5. 

The 10,000 cycle frequency has proved useful for appli- 
cations where large masses of copper are involved and 
where annealing is of little concern insofar as attaching 
contacts is concerned. Also, since the work coil voltages 
are lower there is less need to insulate the coil turns and 
less danger to the operator. 

Because of its ability to confine heat to localized areas, 
r-f heating is particularly advantageous in brazing con- 
tacts to heat-treated parts of odd shapes. Generally the 
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FIG. 7—Simultaneous 


gas-air brazing of three 


heavy copper parts and a silver contact *4 in. x 6 
in. Copper parts are located by pins and holes and 
brazing alloy sheet and contact preplaced as shown. 


contacts attached to heat-treated copper alloy castings and 
extruded items are of the copper-tungsten or silver-tung- 
sten variety. Puddling or agitation is necessary to elimi- 
nate gas pockets and entrapped oxides and consequently 
the contacts are moved slightly left to right under light 
pressure during brazing. 

Inexpensive fixtures can be made from a combination 
of materials such as austenitic stainless steel, asbestos- 
board and Micarta. These fixtures can utilize hold-down 
features, can be stationary or rotating and can be designed 
to move out of the way to permit removal of brazed as- 
semblies. 


Natural Gas-Air Brazing 


Equipment used for gas-air heating at Westinghouse is 
manufactured by the Selas Corporation, Philadelphia, and 
is available for use with manufactured, natural, mixed, 
butane or propane gases. The Selas process, known as 
Gradiation, uses 8 to 10 parts of air to 1 of natural gas 
and produces a soft neutral flame. 

The process lends itself to brazing objects of almost 
any size, Figs. 6 and 7, and a number of different setups 
can be made quickly by adjusting the angle and proximity 
of the burners by thumbscrews. Heat application can be 
closely controlled and in some applications contacts can 
be brazed to heat-treated copper alloy parts and the heat- 
affected area confined to within 2 in. of the joint on a 
4 in. diam copper stud. Timing controls are available for 
starting and stopping heat cycles. 

The gas-air process is comparatively inexpensive. The 
cost of equipment is approximately one-third the cost of 
induction heating and one-quarter the cost of resistance 
brazing. The only electrical power required is for the 
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compressor motor. The variety of setups available and 
the ability to supply fuel to three or more independent 
work-stations from one compressor unit is advantageous 
for the handling of low and high activity items. 


Torch Brazing 

This process is generally associated with the familiar 
oxygen-acetylene gas mixture and is probably the oldest 
brazing process. As a production tool, however, it is being 
replaced by the other brazing processes and is definitely 
limited to low activity items. 

Generally a neutral or slightly reducing flame is recom- 
mended when heating copper items to which contacts are 
to be joined. The larger mass should be preheated uni- 
formly by oscillating or rotating the parts or the torch 
until the flux begins to melt. At this point the torch flame 
can be brought closer to the joint but should never be 
impinged directly on the contact because of the danger of 
melting the silver. The contact is generally held down so 
as not to float in the molten flux or brazing alloy. Pre- 
placing of the brazing alloy in the joints is a requisite 
to prevent the formation of fillets around the joints which 
sometimes accompanies an external feed. When contacts 
are brazed to heat-treated parts, these parts are either im- 
mersed in cold water or contain a water-cooled jacket to 
keep down the absorbed heat. 

Furnace brazing was listed as a possible method of at- 
taching contacts. Actually no furnace brazing of contacts 
is performed at Westinghouse although assemblies have 
been purchased that have had contacts furnace brazed to 
them. Riveting of contacts is still another widely used 
method of attachment, but is beyond the scope of this 
article. wm, © 
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Isolating Noise From Bigger Vacuum Cleaner Motor 


FROM A PERFORMANCE VIEWPOINT, in- 
creased suction is one of the most 
important objectives in designing a 
vacuum cleaner. However, since the 
most direct method of increasing suc- 
tion involves an increase in the power 
and speed of the blower motor the 
source noise level is bound to rise. The 
new Eureka Super Roto-Matic vacuum 
cleaner, Fig. 1, was designed to oper- 
ate at a lower noise and vibration out- 
put level even though air capacity has 
been increased by changing over from 
a 0.80-hp motor to a 0.87-hp, 650-watt. 
17,000-rpm motor. The motor is built 
to Eureka specifications by Lamb Elec- 
tric Company. 

Primarily this decrease in noise and 
vibration is accomplished by the use 
of a triple air filter system for incom- 
ing air and by isolation of the blower 
motor from the supporting structure. 
Referring to the cross-sectional view. 
Fig. 2. dirt-laden air from the hose is 
drawn into the cleaner through port 4 
in the die cast aluminum swivel top 
and then passes through three filters, 
as shown by the arrows. The first filter 
is a porous paper bag, item ]. The dirt 
retained in the bag is effective in de- 
creasing the operating noise level, serv- 
ing somewhat as a muffler. The second 
filter is the herringbone twill cloth bag, 
item 2, and the third filter is the germ 
trap. a cloth flocked wire-mesh screen, 
item 3. Each of the three filter media 
mufle the noise to a certain extent. 

After passing through the motor-fan 
system, the air is discharged into the 
lower shell which is lined in part by 
an acoustical insulation pad, item 4, 
which serves to decrease the exhaust 
noise. Air is exhausted through an im- 
proved lock on the air diffuser, port B, 
which dissipates exhaust air over a 
wider area to minimize blasting. 

In order to isolate the vibrations, the 
motor-fan system, item 5, is mounted 
on a molded sponge rubber mounting 
ring, item 6. The top side of the motor 
is further supported by four mounting 
pads, item 7. With this type of support 
the motor-fan system cannot contact 
the metal mounting parts. Additional 
isolation is obtained by using soft gas- 
kets between the motor cover and the 
motor mounting bracket, item 8, and 
between the upper and lower steel 
cannister shells, item 9. O00 
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C. M. PIERSON 


Director, Product Engineering 


Eureka WiLiiaMs Co. 


Bloomington, III. 





Eureka Super Roto-Matic vacuum cleaner. 





FIG. 2—Cutaway view of cleaner. Arrows indicate path of incoming air. Note 
motor insulating pads, items 6 and 7, and motor isolation gaskets, items 8 and 9. 
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Thyratrons Control Synchronous Closing Switch 


ROBERT T. CASEY 
Trumbull Components Department 


GENERAL ELectric Co. 
Plainville, Conn. 


ONE OF THE MOST CRITICAL TESTS of a 
circuit-breaker is the measurement of 
its ability to interrupt large short-circuit 
currents. In the case of a-c breakers, 
such tests are ordinarily very difficult 
to evaluate on a comparative basis. This 
is because the severity of the tests varies 
widely and depends on the point in the 
a-c voltage wave at which the short- 
circuit is initiated. The short-circuit cur- 
rent may be symmetrical in one test 
and fully offset in another. If the cur- 
rent peak is 2000 amp in the first case, 
it may be double that amount in the 
second. The curves of Fig. 1 show this 
effect graphically. 


To overcome this difficulty, a syn- 
chronous switch that could accurately 
synchronize the closing of the test cir- 
cuit with the voltage cycle was needed. 
It was also necessary that the precise 
relationship be infinitely adjustable 
through 360 deg. The switch had to 
handle short-circuits of over 10,000 amp. 
As a starting point, an accuracy of +14 
millisec was established as an objective. 
The apparatus resulting from this de- 
sign program is pictured in Fig. 2. 

Basic Switch. Because of the accuracy 
required, it was decided to use an avail- 
able switching device with a very high 
speed of action. The General Electric 
JR-10 magnetically operated circuit 
breaker, therefore, was selected. The 
mechanism of this breaker is equipped 
with a high-speed, flux-shifting type trip. 
The breaker is able to control 25,000 


amp or more and has an operating time 
of less than 0.06 sec. 

The standard JR-10 breaker is a cir- 
cuit-opening device, however, whereas 
a circuit-closing device was needed for 
our application. To remedy this, the 
movable contact was removed and re- 
versed and the stationary contact was 
relocated, as shown in Fig. 3. This 
converted the switch into a device which 
is held in the open position so long 
as its holding coil is energized. Upon 
energization of the flux-shifting coil, the 
switch arm is instantly released and 
slams to the closed position under the 
force of a heavy tension spring. 

Electronic Controls. Synchronization is 
achieved by an electronic circuit, Fig. 
4, which controls the energizing of the 
flux-shifting coil. It consists essentially 
of two portions: one includes two thyra- 


Symmetrical short Asymmetrical short 


FIG. 1— Curves show relationship of short-circuit cur- 
rent to point of voltage cycle at which short circuit 
is initiated. At left, circuit was closed at maximum- 
voltage point. Current surge at right results when 
circuit is closed at zero-voltage point. In both cases, 
power factor is zero. 





FIG. 2—Synchronous closing switch includes breaker 
assembly and electronic chassis mounted within angle- 
iron frame. Pushbuttons for closing and resetting the 
switch are on front panel. 
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FIG. 4— Schematic 


chro is used as a phase-shift device for controlling the firing angle of the thyratron. This, 
in turn, determines the point of the voltage cycle at which closing occurs. 


trons used to gate the coil current; the 
second generates a timed or synchron- 
ized pulse to trigger the thyratrons. 

A synchro motor was chosen as the 
phase-shifting device because it is sim- 
ple, rugged, dependable and infinitely 
variable. Line voltage is applied as in- 
put to the synchro and the output is 
fed to a pulse-peaking circuit. Peaking 
is necessary to assure instantaneous, 
accurate triggering of the thyratrons. 
The peaking is achieved by feeding the 


Unused 


Reversed 






Main contacts 


—»c¢  Tofiring switch J os 


circuit diagram of control circuit for 


pulse to the grid of a 6AK5 tube. In- 
ductance and capacitance in series form 
the tube load. The voltage appearing 
across inductance LJ has the desired 
peaked characteristic and is used to 
fire the thyratrons. 

To have like readings for like settings 
of the “cycle-point” dial regardless of 
the inductance value of the particular 
load, it was necessary to provide some 
means for compensating for varying 
power-factor. Moreover, for the sake of 


Ss 





! Close 
coil ( release ) 
coil 


FIG. 3— Modifications made to standard high-speed circuit breaker 
used in the closing switch are evident here. Basically, contacts 
had to be rearranged to make instead of break. 
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synchronous switch. Syn- 


accuracy and to minimize likelihood 
of accidental changing of dial settings, 
it was considered desirable to have 
separate, lockable dials for setting 
cycle-point and power-factor. To make 
this possible, a unique mounting, Fig. 
5, of the synchro is used. As shown, 
the synchro body is mounted in the 
inner portion of a large ball-bearing. 
The rotor control shaft is brought out 
to the front panel and provided with a 
calibrated dial for cycle-point settting. 
A separate shaft at one side of the 
synchro, coupled by means of a dial- 
cord to the synchro body, is provided 
to control the angular position of the 
synchro stator. A second dial, mounted 
on this shaft at the front of the panel, 
is calibrated for power-factor correc- 
tion. Thus, each dial can be separately 
set and locked. This would not be pos- 
sible if concentric dials were used. 

Operation. When used, the synchron- 
ous switch is connected in series with 
the breaker to be tested, and also in 
series with a main disconnect breaker 
which will interrupt the current if the 
test breaker fails. The main power 
switch S] is closed first, energizing the 
thyratrons and the 6AKS5 filaments. This 
switch also starts time delay relay S9 
for thyratron cathode protection. When 
S9 closes, it energizes solenoid L2, clos- 
ing the line to the magnet control coils 
through SJ1. 

Closing the switch S2 energizes the 
hold coil, although the armature is still 
in the released position (main contacts 
closed). With the hold coil energized, 


155 














DESIGN TRENDS 


pushbutton S3 can be operated. This 
energizes the reset or armature-moving 
solenoid of the JR-10 breaker, and 
moves the contact arm and contact to 
the open position, where it is held by 
the magnet. As the contact-arm moves 
to the open position it moves the limit 
switch S6 to the open position, de-en- 
ergizing the solenoid S5 and breaking 
the current through the open coil. By 
means of this arrangement, the induc- 
tive kick of the current through the 
open coil is not taken on the contacts 
of pushbutton S3. Instead, the current is 
interrupted by small contactor S5, which 
can better stand the arcing. 

The synchronous switch is now ready 
for closing, or “firing.” The firing 
switch energizes solenoid L3 and closes 
contacts S8, coupling the output of the 
6AKS5 to the thyratrons. The thyratrons 
are then fired by the next succeeding 
pulse developed across the output of 
the 6AK5. Upon firing, the thyratrons 
permit current to flow through the 
close coil. This current flow shifts the 
flux in the holding magnet and releases 
the switch arm, completing the power 
circuit. 

As the switch arm closes, it moves 
switch S6 to the closed position, ener- 
gizing solenoid S5 which in turn opens 
the plate circuit of the thyratrons. This 
arrangement, in a manner similar to 
that of the open-coil control, causes the 
current through the close coil to be 
broken by the contacts of S5 rather 
than by pushbutton S4. Breaking the 
plate circuit extinguishes the thyratrons 
and permits the grids to regain control. 


Stotor control 
{ power foctor 
correction) 


FIG. 5 


Rotor control 


Unique details of synchro mounting are shown in 


this assembly drawing. Synchro stator is carried within inner 
race of ball bearing. Thus, positions of both rotor and stator 


can be varied. 


The firing and opening pushbuttons are 
on an extensive cable. This allows the 
switch to be operated at a distance from 
the test switchboard. At the same time 
it permits all power cables to be kept 
short to minimize voltage drops. 

On a typical small breaker tested, a 
setting of about 132 deg with a power 
factor of 45 per cent gives severe shots 
consistently. A setting approximately 
90 deg away at the same power factor 
gives a soft or easy shot. The exact de- 


gree of accuracy of the switch has not 
been measured, but repeated oscillo- 
graphs with the same settings do not 
show any observable differences. 

The synchronous switch described was 
designed by C. F. Hobson of the Trum- 
bull Components Department. Acknowl- 
edgement is also due to Dr. C. D. Hay- 
ward, now of the Knolls Atomic Power 
Laboratory, General Electric 
whose prior design the main elements of 
this switch were based. O00 
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Coded Relays Respond Selectively to Pulse Patterns 


THE IBM Central Control System or 
“electronic supervisor” follows preset 
programs and automatically switches 
on or off up to 40 groups of remote 
operations, each on its own time sched- 
ule. Manufactured by the International 
Business Machines Corp., the new sys- 
iem provides economical remote con- 
trol of facilities such as lights, motors, 
and valves within a plant or institution. 
The system does not require the in- 
stallation of a single transmission wire. 
because by superimposing electronic 
pulses of from 2106 to 19,000 cps on 
the plant electrical distribution systems, 
the same lines which provide 60-cycle 
current for operation of numerous elec- 
trical devices can be used to transmit 
remote control signals. 

The system is capable of transmitting 
and executing 40 “on” and 40 “off” 
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commands by use of only four carrier 
frequencies. The system employs an 
encoding device at the central control 
and an electromechanical decoding de- 
vice at remote locations which respond 
to coded pulses of the proper fre- 
quency. 

The central operations panel. Fig. 1. 
is the source of commands. Program 
machines are provided for automatic 
scheduling of operations on a weekly 
basis. The schedule may be varied auto- 
matically for any day of the week. 
Saturday and Sunday operations, for 
example, may be on an entirely differ- 
ent schedule than those of weekdays. 
Inactivating switches and _ indicating 
lamps are associated with each on-off 
circuit. The switches provide a ready 
means for making any 
circuit inoperative to 


programmed 
prevent trans- 


mission of command pulses normally 
scheduled for a circuit. The lamps indi- 
cate which commands were last trans- 
mitted on each circuit. When the light 
associated with a particular circuit is 
illuminated, an on command has been 
transmitted. When the light is out, an 
off command has been transmitted. In 
addition, a manual control 
provided for initiating commands manu- 
ally on a non-scheduled basis and also 
to change the status of circuits nor- 
mally operating on a_ prescheduled 
basis. Interlocks preclude possibility of 
a manually initiated signal interfering 
with one that may 
scheduled at the 
vice-versa. 
Programming of the individual opera- 
tions is under the control of the drum- 
type timer shown in Fig. 2. Coded metal 


section 1s 


be automatically 
same instant. and 
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strips identifying the particular opera- 
tions to be performed are placed in 
mounting slots in the drum. The pro- 
grammer rotates at synchronous speed 
so that at the proper time of day. each 
strip makes contact with the transmit- 
ting circuits. At that moment, a pattern 
of pulses is transmitted over the power 
lines. These pulses actuate the coded 
relay associated with the 
function to be initiated. 

Electronic Dual Coded Relays. The 
dual coded relays in the system con- 
sist of an electronic receiver, electro- 
mechanical decoding device and load 
relays. The receivers connected to 60- 
cycle outlets in the system reject all 
frequencies except those to which they 
are tuned. When a signal of correct 
frequency is detected, it is amplified 
and applied to a cold-cathode tube. 
The cold-cathode trigger tube fires and 
in so doing conducts current through a 
relay to perform any of a number of 
functions. 


particular 


The dual-coded relay is capable of 
distinguishing between any one of ten 
on and ten off codes on the same fre- 
quency. The basic receiver detects the 
electronic pulses and actuates the de- 
coding unit. If electronic pulses of the 
correct frequency appear alt properly 
spaced time intervals, the dual-coded 
relay will cause an on or off function 
to be performed as directed by the 


eh i i i ide 
Dee en eee 


res A ’ 


5 teddies 


FIG. 1—Central operations panel con- 
tains manual controls and indicating 
lights. Within enclosure are electronic 
transmitter and drum-type program- 
mer. 
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central operations panel. A load switch 
is available for manual control of the 
load from the coded relay. A_ key- 
operated control switch is also avail- 
able for locking out the electronic 
pulses, or for making the load switch 
inactive—or both. The decoder consists 
of a motor-driven cup with a gate de- 
signed to accept 
properly coded. 
Fig. 3(A) shows the decoder in its 
normal rest position. The signal con- 


which are 


signals 


tacts are normally open, as are the mo- 
tor contacts. The receiver shown /n the 
illustration is associated with circuit 
B-2. The letter is an indication of the 
frequency to which the receiver is 
tuned and the numeral indicates the 
position of the decoder gate. When a 
start pulse at the correct frequency is 
detected by the receiver, the motor con- 
tacts close by action of a selection mag- 
net (not shown on the diagram). If 
this signal is less than 2 sec long, it 
is rejected. However, if it is approxi- 
mately 3 sec or longer, the motor will 
turn the decoding cup sufficiently to 
move the motor cam into such a posi- 
tion as to keep the motor contacts 
closed. This may be seen in Fig. 3(B). 
Although the initial start pulse may 
have terminated, the decoder maintains 
its own motor holding circuit for one 
complete revolution of the cup, which 


requires 60 sec. Following the start 


pulse, selection pulses may be trans- 
mitted at 5 sec intervals, as’ required, 
to select circuits 1, 2, 3, etc., up to a 
maximum of ten circuits on each fre- 
quency. With each pulse, the selection 
magnet is energized and attempts to 
pull the signal contact lever into the 
gate. The duration of the selection 
pulse is 3 sec. The gate position, and 
thus the circuit, is readily changed 
from one position to another in each 
receiver. 

In Fig. 3(A) the signal contact lever 
is resting in its normal position away 
from the periphery of the cup. How- 
ever, when a signal is detected, it is 
driven against the cup in an effort to 
locate the gate. Fig. 3(B) shows the 
lever making just such an effort to 
enter the gate. In this case, the signal 
happens to be timed for circuit B-] 
(frequency B, code 1) and is rejected 
since the decoder shown is set for cir- 
cuit B-2. Fig. 3(C) shows the action 
when a signal appears just as the cup 
has rotated sufficiently to align the 
gate with the signal contact lever. The 
lever enters the gate and, as shown in 
Fig. 3(D). cannot escape. Notice that 
the signal duration cam rotates with 
the cup, and is approaching the signal 
contact lever. Fig. 3(E) shows the con- 
tact lever actuated by the signal dura- 
tion cam. resulting in closure of the 
signal contacts. It is during this interval 





FIG. 2 


Drum-type programmer carries metal strips into which code is stamped. 


Strips determine pattern of pulses transmitted to actuate any individual coded relay. 
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that the control circuit is energized. 

Fig. 3(F) shows the decoder at rest 

once again as the motor cam has re- 

leased the motor contact. At the next 

start pulse, the decoder will rotate 

once again. If a selection pulse timed 

to correspond with gate 2 does not 

appear, the contact lever will escape OFF FUNCTION 
through the gate, thus preventing a 

dened circuit closure the next time a SRNR 
around. 

Figs. 4 and 5 show how the receiver 
differentiates between on and off func- 
tions. The selection magnet is energized FIG. 4—Operation of a dual-coded relay to initiate 
each time that a signal of the correct an off function. 
frequency appears on the 60-cycle lines. 

The magnet performs three functions: 
1—It starts the decoding device 
motor 

2—It attempts to pull the signal con- 

tact lever into the decoder gate 
and 

3—It differentiates between on and 

off functions. 

Normally, there is no electronic pulse 
on the distribution system between the 
56th and 58th second, at which time es ss 
the signal duration cam is closed, and en oe. 
therefore’ the selection magnet is not 
energized, Fig. 4. At the 56th sec, then. ey — > OFF FUNCTION 
a circuit is closed from the 115-volt 
source through the lower signal con- ; ON FUNCTION 
tact points, through the upper contact 
points, to the transfer contact point 
(middle strap) of the selection magnet 
contacts, thence to the off function re- FIG. 5—Operation of a dual-coded relay to initiate 
lay coil. an on function. 
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FIG. 3—Six sketches show the progressive action of a dual-coded relay in response to actuating 
pulses. Parts are identified as follows: (A) Signal contact lever and contacts; (B) signal 
duration cam; (C) decoding cup; (D) gate; (E) motor cam; (F) motor contacts. 
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Where can you use VIAIRIFIL|O|? 


(the highly flexible Class B Sleeving and Tubing 
that licks Class A in performance= equals it in price) 









@ MORE FLEXIBLE — can be 
bent, even tied in knots, 
without cracking or crazing. 


@ INHERENTLY STRONGER — 
stands up under vibration, 
varnishing, baking. Good 
Tithe en lod 


FREE 
TEST 
SAMPLES 


Mail coupon 
for yours 
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Insulating Tubing | 
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MORE RESISTANT to water, @ LONGER LASTING at high 
Cl aclu Co Melaiot mettle temperatures — withstands 
solvents, oils and greases. hundreds of hours at 300°F. 


ae 


MORE STABLE—retains di- @ WIDER RANGE — available 

electric value when pulled in 4 NEMA grades, 10 col- 

back during soldering. ors, coils, 36 —lengths or 
short lengths. 


Cuts inventory, too! 


Superior to Class A insulation in performance—yet on a par with it in 
price— Varflo Sleeving and Tubing can be used economically for all 
Class A and Class B installations. This low-cost adaptability of Varflo 
enables many of our customers to achieve substantial savings in in- 
ventory. Available in NEMA Grades A-1 and B-1 tubing and Grades 
C-1 and C-2 sleeving. 


Perhaps Varflo can solve your insulating problems. Describe them in 
a letter—no cost or obligation for our recommendations. 


WSC SS SSS SSCS SSCS SSS SF SSS SSeS a 
: i 
1 VARFLEX CORPORATION ' 
i 504 W. Court St., Rome, N.Y. i 
; Please send me free folder containing description and test samples of 1 
i Varflo Sleeving and Tubing. | am particularly interested in insulation for ; 
: i 
: Name } 
a Company ; 
t Street i 
; City ___- ; Zone..___... State i 
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DESIGN TRENDS 55th and the 59th sec, the selection select a given gate (circuit); and, if 


magnet will transfer the 115-volt source an on function is to be performed, a 
to the on function, Fig. 5. Thus, the third pulse to select the on function. 





¥ 


dual coded relay operates on a three- Absence of the third pulse indicates an 
If, however, an on pulse appears on _ pulse basis: a start pulse, to start the off function is to be performed. 
i the distribution system between the decoder motor; a selection pulse, to O00 


Air Conditioner Controls Moisture During Assembly 


E. A. WINDHAM 
Kathabar District Manager 
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PREVENTION of water vapor entrapment 
in hermetic refrigeration systems be- 
gins with the basic equipment manufac- 
turer. The oil and refrigerant must be 
dry so that moisture will not be added 
when the unit is charged. The parts 
which make up a refrigeration system 
must be dry when they are assembled 
and must be quickly sealed to prevent 





7 the reintroduction of moisture. 

| At the Westinghouse Electric Cor- 

| poration’s. Springfield. Massachusetts 
plant a batch drying operation recently 





i] was replaced with a newly developed 
system which combines air dehumidifi- 


cation and a continuous dehydration 
oven. Significant cost savings have been 
realized through the reduction in han- 
dling. manpower requirements and the 
acceleration of the process itself. 

In the batch operation, eight com- 































le e assem lie of compressor, e@vap- TO . : : : : 
plete assemblies aes ss FIG. 1—Ground level loading area for compressor assemblies and covers. Air in 
| orator and condenser, were hooked up this area is unconditioned and as the loading bars move upward the parts are drawn 


in series and manually loaded into each into the dehydrated atmosphere of the oven. 

of the 30 batch ovens through which 

air at 285 F was circulated. Dry air at 
15 psi and a dewpoint of 15 F was AFTER EAT. UNLOADING AREA LOADING AREA 
circulated through the eight units in COIL \ Grou LEVEL GROUND LEVEL 


FILTER 
series. The drying itself was satisfactory ™. Ot cere 
4100 CFM 















KATHABAR 
but Westinghouse’s design engineering 
department determined that separate 















parts drying, rather than complete as- 
i | sembly drying, was more desirable. \ 
a : . 66.3 GPM 
ii] Space occupied by the batch ovens 7. = 5-5 J b=s=-=- 
| po on cca ove 57¥ CiTY HO 25PSIG STEAM 
it, was urgently needed for other uses. For 
Hii this reason, a continuous oven was 
designed to be installed on the roof of 
the building. A supply and return leg. = 
like the bottom half of the letter “L” : a. a diagram 
connects the oven proper with the load of the ale arying sye- oe 
mnects the ove ae » load- ; ) 
; ee tom installed at the DRIER 
) ing and unloading areas at ground level. nctlicihin slaut tn ON ROOF 
sttnabovsetniat<«: ie GsiG.— “yi 
piping atieg vi! ae oe sLINg-101 10x10*200 
A een in Fig. 1, the compressor Springfield, Mass. | 
assemblies and covers are loaded onto poche EAS 








fixtures and positioned on a loading 295°F-s00F 
| | shelf. As the horizontal bars progress 
upward, via the chain drive, the parts 
are drawn up approximately 30 ft from 
ground level into the oven proper, = = <?a@ SRRRASaRI 
Conveyor speed is 16 in. per min and 

the capacity in the oven is 1356 fixtures. 





t The entire drying cycle takes 6 hr and fied air to the dryer. is a Kathabar After the incoming air is filtered it is 
when operating at full capacity, 190 package unit manufactured by Surface dehumidified in the Kathabar unit and 
units and covers or end heads can be Combustion Corporation of Toledo, distributed. The air ducted to the oven 
dried per hr. Ohio. Shown in Fig. 2 is a schematic unloading area is first preheated to a 

Dehumidification Unit. The central flow diagram of this air supply system comfort air temperature of 80 F and 
unit in the system, supplying dehumidi- based on maximum design conditions. is supplied as a blanket around the 
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area to protect the dried components 
until the covers can be tapped on and 
immediately welded into place. The 
balance of the air is divided into two 
equal portions, preheated to 295-300 F, 
and supplied to the dehydrating ovens. 
To save additional plant space, the air 
conditioning equipment and the heating 
coils which serve the ovens are placed 
on the roof next to the dryer. 

Operation of the Kathabar unit is 
automatic. The air enters what is called 
the air washer or contactor section of 
this package, Fig. 3. In this section it 
contacts the dehumidifying medium, a 
lithium chloride base solution, and the 
mixture passes over the extended sur- 
face cooling coils. The amount of mois- 
ture the lithium chloride solution will 
absorb from the air stream is inversely 
proportional to its temperature. Thus, 
the coolant used in these coils auto- 
matically establishes the amount of de- 
humidification to be done. 

After passing over the coils, the dried 
air then goes into the distribution sys- 
tem, and the absorbent solution falls 
into a sump at the base of the Kathabar 
unit. A pump automatically lifts the 
solution from the sump back to the 
flooding nozzles in the contactor section 
for additional dehumidification passes. 
At the same time, this pump delivers 
about 10 to 15 per cent of the solution 
te a separate, smaller section called a 
regenerator. 

The cycle in the regenerator is simi- 


conditioned 
air out 





wet air in 


cooling 
coils 

+ 85F to 

—100F 


scavenger air out 


scavenger air 
to regenerator 








Kathene solution 


FIG. 3—Sketch of the Kathabar package unit showing the 
contact section in which air is dehumidified by a lithium 
chloride solution and the regenerator section in which the 
solution is restored to its original concentrate. 


lar to that found in the contactor sec- 
tion. Intermittently, when the solution 
in the sump becomes diluted, steam is 
directed into the coils of the regenerator 
section. The solution sprayed in this 
chamber is forced to give up its ab- 
sorbed moisture as the temperature 
rises. The released moisture is then en- 
trained by a scavenger air stream and 
vented to the outside while the recon- 
centrated solution falls into the sump. 


As soon as the sump level returns to a 
predetermined level, the steam valve is 
closed and the regeneration cycle is 
stopped. The unit has only two moving 
parts, the regenerator fan and the sump 
pump. The wide range of turndown 
based directly on actual demand, low 
horsepower requirement and the need 
for only routine maintenance has made 
possible efficient, yet economical oper- 
ation of the system. or 


All-Silicone-Rubber Motor Insulation System 


JOINT DEVELOPMENT PROGRAM by Dow 
Corning Corp. and _  Allis-Chalmers 
Manufacturing Company has resulted 
in an all-silicone-rubber insulation sys- 
tem for large motors and generators. 
So far, applications for this system 
(designated by Allis-Chalmers as Silco- 
Flex) have been largely in machines in 
the 2300- and 4160-volt category, Fig. 
1. The company is ready however to 
move on to higher-voltage windings, 
eventually into the 13-kv class ma- 
chines. This development is believed 
to be a “first” in this field. 

Important performance advantages 
are seen as a result of the inherent 
characteristics of silicone rubber; 
particularly in heat resistance (up to 
250 C); moisture resistance; abrasion 
resistance; chemical inertness; im- 
proved heat dissipation; corona resist- 
ance; and resistance to mechanical 
abuse by virtue of flexibility and resil- 
ience over a wide temperature range. 
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Motors and generators with this type 
of insulation are particularly indicated 
for use in the chemical, paper, food 
and other industries owing to outstand- 
ing resistance to moisture and to cor- 
rosion. According to Allis-Chalmers 
engineers, semi-protected or open-type 
frame motors can be utilized in some 
applications in place of the totally en- 
closed frames previously needed. 

Resistance of silicone rubber to dust 
and other forms of abrasion (Fig. 2) 
would recommend this type of insula- 
tion to power-plant induced-draft fan 
motors; also to motors used in steel 
mills, cement mills, rubber compound- 
ing, mining and similar operations. 

The actual method of application of 
the silicone rubber to the Silco-Flex 
system is not being revealed by Allis- 
Chalmers. Essentially, however, a typi- 
cal coil insulation (see Fig. 3) is built 
up of pure silicone-rubber tape or sheet 
and bonding agent, then vulcanized 





FIG. 1—Stator for 2500-hp, 2300-volt, 
3580-rpm_ = squirrel-cage Allis-Chalmers 
induction motor with all-silicone-rubber 
insulation. 
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Adlake relays require no maintenance 


AERA MACS CeO M RCL Dele mens nad ae 


less...free from explosion hazard... 


dust, dirt, moisture and temperature 
changes can’t affect their operation. 
Mercury-to-mercury contact gives ideal 
snap action, with no burning, pitting 
or sticking. Time delay characteristics 
are fixed and non-adjustable. 
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FIG. 2—Typical coil insulation (6000- FIG. 3—Silicone-rubber insulation (A) compared with polyester-mica insulation (B) 
volt coil) for an all-silicone-rubber insula- and asphaltum-mica insulation (C) after sandblasting with 90-grit aluminum oxide 
tion system for Allis-Chalmers motors and and 100-psi air for 1 min. Nozzle-to-sample distance was 6 in. Thickness in all samples 
generators. Dow Corning’s Silastic mate- equivalent to 2300-volt insulation. 


rial is used. 




















under heat and pressure until a void- tic) is a pure silicone rubber gum — EvecrricaL MANUFACTURING on_ sili- 





free homogeneous insulating structure compounded with silica filler. The — cone-rubber insulation: “Silicone Rub- 

is obtained. In effect, the result is a addition of this filler imparts added — ber Emerges as a Dielectric Material,” 

sealed, impervious dielectric barrier. tear resistance and abrasion resistance. June 1950, page 100; “Silicone-Rubber 

This forms a flexible, moisture and also enhances the dielectric properties. | Tape for Heavy-Duty Motor Insula- 

heat-resistant wall over the entire coil A silicone-rubber-coated glass-fiber fab- _ tion.” October 1951, page 134; “Sili- 

structure. ric is used as an outer protective sheet. cone Rubber as Electrical Insulation,” 
Basic material (Dow-Corning’s Silas- References to previous articles in February 1954, page 126. 


| Electrical Equipment Selected for Good Design Exhibit 


GOOD DESIGN is a periodical series of — turer and the designer the importance Design research staff. Items must be 
| exhibitions of home furnishings organ- of appearance in good design. Items purchasable in the U.S. and selections 
ized by the Museum of Modern Art, are selected from among thousands are made on the basis of eye-appeal. 
| New York, and The Merchandise Mart, sent in by manufacturers and distribu- function, construction and price, with 
| 


| Chicago, to emphasize to the manufac- tors and those requested by the Good emphasis on visual appearance. 








FIG. 2—International Harvester refrigerator chosen for 
Good Design exhibition. Plastics coverings are available 
FIG. 1—Mobile Hotpoint dishwasher with 114 in. lami- in four basic colors. 
nated wood top and plug-in water connections. Casters 
are removable for permanent installation. 
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Fewer tools, lower costs, no rejects 


...with Tinnerman SPEED NUTS! 
tHe A change to Tinnerman SPEED Nut brand fasteners 
~T can eliminate production problems in addition to 
~ saving important assembly dollars! Here’s proof. The 
' Peterson Manufacturing Company, Kansas City, 

{ a " - Missouri, formerly assembled its Combination Stop and 
iad | Tail Lamp with four stamped and tapped brackets. 
Costly equipment was necessary to manufacture the brackets, and misalign- 
ment of holes often made assembly difficult. Damage to units on the assembly 
line averaged 5%! 






Four SPEED Nuts have changed everything! Material costs have been cut 
a whopping 60%! The tools to manufacture the brackets are eliminated. The 
easy lead-in provided for screws by the SPEED Nut impression cuts assembly 
time 20%, increases production by 15%. Misalignment of holes presents no 
problem for SPEED Nuts and assembly-line damage is completely eliminated! 

Let Tinnerman help with your fastening problems. Ask your Tinnerman 
representative or write for complete details on our Fastening Analysis Service. 


TINNERMAN PRODUCTS, INC. © BOX 6688, DEPT. 12, CLEVELAND 1, OHIO 


Canada: Dominion Fasteners, Limited. Hamilton. Ontario. Great Britain: Simmonds Aero 
cessories. Limited, Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘‘MECANO”’, Lemgo-i-Lippe 


Nu 


FASTEST THING (N FASTENINGS 


TINNERMAN 
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“*U”’ type SPEED Nuts cut assem- 

bly costs, maintenance on farm 

equipment. 
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Special SPEED Nut eliminated 
production problems on washing 
machine motor mount bracket. 





Speep Grips eliminated costly 
repairing of truck radiators 
returned because of weld breaks. 
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Approximately 2000 items were 
selected from the thousands of prod- 
ucts offered to the public in 1954. 
About 500 of these were chosen for 
exhibition in Chicago last January and 
will remain on exhibit for the rest of 
the year. A number of household 
articles using electric or electronic 
power were chosen for this exhibition 
and in 50 per cent of those chosen, 
the performance was considered excel- 
lent beyond question, a tribute to the 
designers responsible. 

Among the appliances selected for 
exhibit is a Hotpoint mobile dishwasher 
with a laminated wood top, Fig. 1, and 
a vari-colored International Harvester 
Refrigerator, Fig. 2. The dishwasher. 
claimed to be the first of its kind, 
incorporates casters to allow use any- 
where in the kitchen, a 114 in. thick 
maple top and plug-in water connec- 
tions. The layers of hard maple are 


minum. 





FIG. 3—CBS-Columbia TV 
signed by Paul 
vinyl sheeting bonded to steel. 


set. 


laminated together, sealed and bolted 
to lend additional strength and dura- 
bility to the top. Although designed 
primarily for apartments and_ rental 
homes the dishwasher can be perma- 
nently installed by removing the cast- 
ers and hose attachments and connect- 
ing into regular kitchen plumbing. 
Also featured is a_ television set 
manufactured by CBS-Columbia. Fig. 
3. Distinctive features of this set in- 
clude a horizontal tuning dial instead 
of the conventional rotary dial and a 
steel cabinet with a vinyl bonded finish 
available in four colors. The cabinet 
can be cleaned with soap and water. 
The base structure and cover of the 
telephone-answering device, Fig. 4, are 
of diecast aluminum finished in beige 
and dark gray wrinkle. The control 
panel is finished in a dark gray non- 


reflecting finish and is mounted in- 
tegrally with the equipment compo- 


FIG. 4—Telephone-answering | set 


and cover are of diecast 





styled by 
Henry Dreyfuss for Western Electric Company. 


alu- 





Cabinet de- 
McCobb and finished with 


nents assembled to the base. The panel 
does not need to be disturbed when the 
cover is removed. 

The fact that these items were chosen 
for exhibit is indicative of their good 
appearance. However, the Good Design 
Selection Committee agreed to voice 
its doubts concerning certain details of 
the selections. In the upright refrigera- 
tor, the mobile dishwasher and the 
phone-answering device, the maker’s 
name or symbol was considered con- 
spicuously out of key with the admired 
general appearance of each product. 
Similarly the sharply colored manual 
controls of the TV set seemed likely 
to remain restless and noticeable where 
the quiet design of the set in general 
and its careful detailing would be wel- 
comed. On the other hand, the casters 
at the front of the dishwasher looked 
too modest compared to the finish 
lavished on the rest of the product. 


Electro-Zinc Plating, Resin Finish Improves Service Life 


Two NEW PLATING and finishing opera- 


tions, designed to lengthen the service 


life of steel refrigerator evaporators, 
are now being used by the Houdaille- 
Hershey Corporation. The first of these 
developments involves the use of an 
electro-zinc plating instead of the hot- 
dipped zinc plating formerly used. Be- 
cause of the fact that the new plating 





process deposits a layer of pure zinc 
on the steel a higher resistance to 
corrosion is now obtainable. Using the 
hot-dipped process it was possible to 
obtain an iron-zinc alloy of varying 
degrees between the steel base and the 
outer surface. In some cases poor cor- 
rosion resistance resulted from errors 
in the hot-dipping process which al- 
lowed the iron-zinc alloy to form di- 
rectly on the surface. An additional 
advantage of the new process is that 
it produces a comparatively smooth 
surface finish. 

\s shown the evaporator is construct- 
ed of two steel sheets. The sheets are 
fastened by furnace brazing in a con- 
trolled atmosphere. This type of fabri- 
cation permits a wide variety of 
refrigeration circuits including a full 
size integral header which eliminates 


the need for an accumulator and which 
permits peak efficiency under changing 
loads. Use of the brazing process pro- 
duces perfectly clean ducts. 

Formerly the evaporators were fin- 
ished with two coats of a synthetic 
finish of the methacrylate group. How- 
ever, in cooperation with the du Pont 
Laboratories, a new resin finish has 
been developed which is claimed to 
possess far greater resistance to abra- 
sion, cracking, impact and resistance 
to moisture. With the new finishes it 
is possible to use color where pre- 
viously only an aluminum-pigmented 
methacrylate could be used for the 
first coat. As in the past, a second coat 
of clear finish is used. Oo 0 © 
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Special Arbor 
_ Type Motor 


IND out about special mo- 


tors — how they help to 
step up machine performance. 


Call in a Louis Allis engineer. 


He’s an expert in motor de- 
sign — knows control and 
drive characteristics. He’s 
probably solved drive prob- 
lems like yours for other Louis 
Allis customers. At any rate, 
he has a wealth of motor ex- 
perience—experience that lets 


him make sound recommenda- 
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A Louis Allis frame-type, shaftless, 
squirrel-cage motor is built into the 


case after case, a special 
otor gives more flexibility, 
i 


drilling and tapping machine has its own Louis 


AAU Le eT a 


im special motors! 


tions to you—experience that 
often helps you get improved 


product performance, 


So, when you need special 
motors — regardless of elec- 
trical and mechanical charac- 
teristics, speeds or torque re- 
quirements — take advantage 
of Louis Allis’ specialized 
know-how. Save time, save 
money, improve product per- 
formance. Call in the Louis 


Allis engineer near you. 


THE LOUIS ALLIS CO., Milwaukee 7, Wisconsin 







































PROGRESS WITH PLASTICS 


Thermoplastic 


Watertight Plug ENT TT hy 


. 





PROBLEM — To secure a watertight SOLUTION — Chicago Molded 





seal between an intricate nylon valve suggested an entirely new fastening 
body and a nylon plug. Formerly the method for thermoplastics. The plug 
plug was screwed into the body and an was tapered, instead of threaded, . 


adhesive applied. This method proved and then fused into place by a 

slow, costly and ineffective. new CMPC welding process. 
RESULT -— a watertight seal very quickly M 0 i gs é D 
made... top quality at a far lower cost. 


ae . PRODUCTS 
In its first year, this process has meant a substantial saving for Dole. CORPORATION 
And it may be equally important to you — for it points up the kind 1024 North Koimar Avenue 


Chicago 51, Illinois 
Phone: Dickens 2-9000 


CUSTOM MOLDERS OF ALL 


will bring you more factual information on this money-saving engi- ‘ 
neering development. Yili. 


- ” ” Member, Committee on 
Of course, we don't always develop a whole new process to solve Large Plastics Moldings, SPI 


your problems. But we do make it part of our everyday business to 
help simplify your problems with suggestions that improve quality, 
cut costs, or both. 


of creative engineering help you get when you bring your molding 
jobs to Chicago Molded. By the way, a request on your letterhead 


Discuss your next molding job with a Chicago Molded engineer. 
But remember: his experience can help you most before your designs 
are final. 
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New Components 


and Materials 








NEW TYPE OF NYLON MOLDING COMPOUND PROVIDES IMPROVED MOLDABILITY 


Improved moldability of a new type 
of nylon molding compound is due to 
its relatively high molten viscosity 
(which eliminates leakage from nozzles 
and joints) and to its controllable 
crystalline structure. Designated Plas- 
kon Nylon 8200, the new nylon is 
produced from caprolactam. Its use 
makes possible larger parts with thicker 
sections. Parts molded or extruded 
from 8200 are said to possess high 
strength, toughness, and abrasion- and 
heat-resistance, in addition to other 
desirable characteristics inherent in 
nylon. including corrosion- and solvent- 
resistance, lightweight, and_ self-lubri- 
cating properties. 

Typical applications include use for 
gears, bearings. bushings, and wire 
jacketing, as well as for instrument 
housings and other applications in ap- 
pliances and other electrical equip- 
ment. 

Typical properties of 8200 include: 


Ultimate tensile strength, psi 12,000 

Modulus of elasticity in 
tension, psi 

Impact Strength, ft-lb/in. 


300,000 


of notch (Izod) 2 
Flexural strength, psi 10.000 
Heat distortion temperature, F 136 
Hardness, Rockwell, R scale 118 
Specific gravity Las 
Dielectric strength, vpm 

Short-time (0.1 in.) 420 

Step-by-step (0.1 in.) 390 


GASKET-MOUNTED PRESSURE 


Improved performance of  gasket- 
mounted pressure switch for hydraulic 
presses, machine tools and similar in- 
dustrial oil-hydraulic equipment, re- 
sults from special design provisions for 
increased freedom of action. A special 


subplate is available with the new pres- 
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Dielectric constant 


10° cycles 1.5 

10° cycles 3.9 
Power factor 

10° cycles 0.05 

10° cycles 0.05 
Volume resistivity, ohm-cm_ 1.1] x 10" 
Water absorption, per cent 1.6 
Flow temperature, F 419 


In molding 8200, maximum impact 
strength or toughness with minimum 
mold shrinkage is obtained at low mold 
temperature. As mold temperature in- 
creases, the material becomes more 
rigid. However, it is said that even 
at 200 F mold temperature, Plaskon 
8200 is not brittle. This character- 
istic allows for variations in the final 
product’s physical properties in thin 
sections. Additional advantage is that 
8200 does not decompose or liberate 
gas during the molding or extrusion 
cycle, permitting very thick sections 
or very large pieces to be molded with 
a minimum of voids caused by trapped 
air or gases. 

Announced for large-scale produc- 
tion, Plaskon 8200 can be formed 
into a clear film with high strength, 
toughness, resistance and 
heat resistance. In its unoriented state, 
the film can be used as a laminating 
material, in tapes and for other uses. 
Parts molded from 8200 in natural 
color are opaque white. It is also 
possible for the new nylon to be cold- 


abrasion 


sure switch to permit mounting in ap- 
plications where a machined pad is not 
provided. 

Designated the Series SGI-02, the 
pressure switches are available in three 
models: 100 to 1000 psi, 100 to 2000 
psi, and 500 to 5000 psi. Pressure set- 





colored after molding—as well as for 
color to be blended in with the charge 
for molding, when fully colored prod- 
ucts are desired. Barrett Div., Allied 
Chemical & Dye Corp., 40 Rector St., 
New York 6, N. Y. 
ircle Ne. 1, Reader |r 
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SWITCH FOR HYDRAULIC EQUIPMENT 


tings are adjustable throughout the 
complete pressure range of each model. 

Overall dimensions for all three sizes 
are identical (3% in. wide x 7'%e in. 
long x 2 in. deep). Nominal current 
ratings are 10 amp at 110-125 volts a-c 
for the 100-to-1000-psi size; 5 amp at 
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For extreme high 
temperatures (+ 500° F) 


For extreme low 
temperatures (—160° F) 


SPECIFY STALWART 
Silicone Rubber Parts 


For Silicone rubber parts that give max- 
imum performance at searing temperatures 
up to +500° F... retain their elasticity down 
to —160° F... or have the physical, chemi- 
cal and dielectric properties to resist 
chemicals...it will pay you to see 
STALWART first! From stocks com- 
pounded for specific job requirements, 
STALWART will mold, extrude, die-cut, 
lathe-cut, or mandrel-build parts 
to meet individual, S. A. E. or 
A.S.T.M. specifications. Bring 
your rubber problems to STAL- 
ART...specialists in the 
custom-fabrication of precision 
Silicone parts. 
For detailed information write for Catalog 51SR-1 


Og. 


TALWART RUBBER CO. 


Mfg. Plants in Bedford, Ohio and Jasper, Georgia 
Main Offices 197 Northfield Road, Bedford, Ohio 
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220-250 volts a-c for the 100-to-2000-psi 
size; and 3 amp at 440-460 volts a-c for 
the 500-to-500-psi size. Vickers, Inc., 
1400 Oakman Blvd., Detroit 32, Mich. 


Circle No. 2, Reader Inquiry Facility, page 255 


SOLDERLESS TERMINALS 


Pressure terminal, the Bucklug, is de- 
signed to take maximum advantage of 
Tri-Dent crimping action of manufac- 
turer's Nycapper, crimping tool; the 
vertical offset of the tongue provides 
for easy, accurate positioning in the 
tool. Since the terminal is installed 
from the back of the tool and posi- 
tioned for depth by use of this offset. 
need of any special parts or settings 
on the crimping tool is eliminated and 
uniform location of crimp is accom- 
plished regardless of barrel size or 
tongue shape. 


The 3-way crimping action provides 
positive controlled deformation of the 
wire without reduction of the cross- 
sectional area. 

Bucklugs are presently available in 
two basic sizes covering a wire range 
from Nos. 18 to 10 solid or stranded. 
A choice of 4 tongue styles; ring, 
spade, locking spade and hook tongues, 
each made for 3 different stud sizes, is 
provided. All of the 24 sizes and types 


are made of heavy copper, hot electro 
tin plated. Buck Electrical Manufac- 
turing Co., P. O. Box 147-168, Roselle, 
N.J. 


Circle No. 3, Reader Inquiry Facility, page 25‘ 


HOLLOW SHAFT 
DIFFERENTIAL 


Designed for high speed rotation, mini- 
mum backlash and low break-away 
torque, hollow shaft differentials are 
available for shaft sizes of 0.062 in.., 
0.125 in., 0.187 in. and 0.250 in. Cor- 
responding clearance circles are 0.006 
in.. 0.750 in., 1.000 in. and 1.187 in. 


All differentials have precision ball 
bearings throughout and are constructed 
of stainless steel. A shaft lock provides 
for easy removal of the differential from 
a gear train without disassembly of the 
end plates. Sterling Precision Instru- 
ments Corp., Instrument Div., 34-17 
Lawrence St., Flushing 54, N. Y. 

Circle No. 4, Reader inquiry Facility, page 2 


FLUOROCARBON DISPERSIONS 
FOR HIGH-TEMPERATURE 
PROTECTIVE COATINGS 


Protection for equipment operating 
under extremely high-temperature and 
corrosive-service conditions is provided 
by KEL-F Plastic Dispersions—chem- 
ically inert, high temperature-resistant 
materials, now commercially available. 
which may be applied by spraying. 
dipping or spreading to a broad variety 
of metallic and non-metallic surfaces. 

Characterized by a high gloss, the 
flexibility of the Dispersions frequently 
permits the coating of metals in the 
flat prior to forming. Shelf-life is said 
to be at least three years. 

Application of the Dispersions re- 
sults in a tough continuous coating 
with all of the desirable properties 
inherent in fluorocarbon polymers. 
Among these are high resistance to 
temperatures approaching 400 F, ex- 
cellent resistance to chemicals, and 
high abrasion resistance and _ tensile 
strength. Additional characteristics in- 
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190,000 STANDARD 5/cCANSWERS 
rof/pid/rorive PROBLEMS 


Look closely at the cutaway views above. Note how the Size for size, Cone-Drive speed reducers will out-perform 
worm wraps around the gear and the gear around the worm. any other worm geared speed reducer on the market. 
That's the double-enveloping principle of Cone-Drive gears. 

It gives you high load-carrying capacity, long life and Yet, you can select any one of 190,000 standard stock re- 


less weight, all in an extremely compact unit. ducers to solve your specific drive problem the efficient way. 


You can choose ratios from 5:1 to 4900:1. 
You can handle loads from fractional to 800 hp. 


You get all this with only 58 standardized mountings. 


Cone-Drive gears offers this versatility because of their whether you require worm under or over, gear shaft vertical 
modern manufacturing methods. All parts for a given center or horizontal, single or double-extended shafts, right or 
distance — gears, mountings, bearings, housings, fan-cooling left hand. All of these parts are completely interchangeable 
attachments and water cooling coils, etc.—are standardized for a given center distance, too. 


Find out more about Cone-Drive speed reducers. Ask for 
Bulletin 8901-50 
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Ea tou, lichigén Tool Comyacrug 


7171 E. McNichols Road « Detroit 12, Michigan 





DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
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WISCONSIN 
PORCELAIN 
Gon 





To meet manufacturers’ needs for 
insulation that conforms to spec- 
ifications — Wisconsin Porcelain 
Co. developed new procedures that 
make it | pone to obtain a great 
degree of accuracy on ceramic parts. 


The superior physical character- 
istics of Wisconsin ceramic parts 
make them especially well adapted 
to automatic or semiautomatic 
processes — and in most cases offer 
savings in material and production 
costs. 


Modern production methods, 
adequate facilities and a fireproof 
plant are your assurance of prompt 
delivery on any quantity. 


Send us a sample or sketch and 
tell us your requirements. We will 
be glad to quote prices and delivery. 


Serving Electrical and 
Electronic Industries since 1919. 


PORCELAIN COMPANY 


115 Market St. 
Sun Prairie, Wisconsin 
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clude low cold flow, and high impact 
resistance, dielectric strength, and elec- 
trical resistivity. 

The Dispersions consist of finely di- 
vided particles (1-20 microns) of 
Kel-F plastics suspended in volatile 
organic liquids, similar to those em- 
ployed in normal paint and lacquer 
systems. The organic media permits 
rapid spray application of non-sagging, 
non-running, smooth, wet films which 
fuse to a film thickness of approxi- 
mately 2-2.5 mils. 

Two major types are available com- 
mercially: NW-25-TR, a low-viscosity 
dispersion supplied at normal spray 
viscosity (Zahn G-1 viscosity of 32-34- 
sec), and N-2, a high viscosity disper- 
sion for spread, flow, and dip coatings. 
Both types are supplied at 40 per cent 
solids. A third type, designated N-1, 
is supplied at 35 per cent solids. 

Most metals, including steel, stain- 


less steel, aluminum, nickel, silver, 
cadmium, and lead-tin alloy plated 
copper, can be coated satisfactorily 


with dispersions based on Kel-F; their 
adhesion to non-metallic materials is 
dependent upon the porosity of the 
material’s surface. 


Representative current applications 


include use as coatings for mixers, 
valves, reactors, guide rolls. minia- 


turized stators, and miniaturized relays. 


The M. W. Kellogg Co., Jersey City, 


ENCAPSULATED 
WIREWOUND RESISTOR 


Subminiature precision wirewound re- 
sistor is only 46 in. in diam x ‘46 in. 
in length. Designated Type 1274, it is 
said to meet all requirements of MIL-R- 
93A Characteristics A. 

Completely encapsulated, Type 1274 
can be subjected to salt-water immer- 
sion, humidity and extremes of temper- 
ature without any adverse effect to its 
characteristics. 





The mounting flexibility provided by 
the unit’s narrow diameter and axial 
leads make it suitable for applications 
where space is at a premium. Available 
with a maximum resistance of 180,000 
ohms, resistor can dissipate 4% watt at 


without derating. Tolerances as 
se as +0.02 per cent can be ob- 
tained. The Daven Company, 191 Cen- 
tral Avenue, Newark 4, N. J. 

No. 6, Reader Inquiry Facility 
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INTEGRAL HP MOTOR HAS 
4-IN-1 PROTECTION 


Drip-proof, splash-proof, weather-pro- 
tected and guarded—4-in-] protection 
is furnished in a new integral horse- 
power motor that may be mounted in 


overhead, side-wall or standard floor 


position. Construction features include 


1-in-] 


brackets, a enclosure 


and screened openings. 


cast iron 





The design also utilizes a completely 
enclosed cast iron frame with reinforced 
and milled feet for accurate shaft align- 
ment. The stator is internally ground 
to assure alignment, a uniform air gap 
and more efficient electrical perform- 
ance. Vinyl acetal resin on all conduc- 
tors, and Mylar phase separators with 
high mechanical dielectric strength, pro- 
vide maximum resistance to moisture. 
The winding is impregnated with sili- 
cone-treated varnish. 

The heat-treated, corrosion-inhibited 
die-cast rotor is skewed for quiet oper- 
ation. Other features include Perma- 
guard bearings with bearing lock, a 
cast iron conduit box (90-deg position- 
ing), triple identification of leads, and 
a stainless steel nameplate. The motor 
is available in single and three-phase 
ratings. It can also be obtained in a 
totally fan-cooled design. 
Marathon Electric Manufacturing Corp.., 
Wausau, Wis. 

No. 7, Reader Inquiry Facility, page 
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TURNS-COUNTING DIAL 


Only 1-°42 in. in diam, the SR series 
Duodial turns-counting dial, while de- 
with the AJ 
useful with any 
having a 4 in. 
consists of two 


signed for use series 
Helipot. 
rotating component 
diam shaft. Device 
coaxial dials. The inner dial counts 
hundredths of each turn; the outer 
counts completed turns up to 10. If 
the outer dial reads 6 and the inner 
dial 43, the dial indicates 6 complete 
turns plus 43 hundredths of the 7th, 


is equally 
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whatever your 
field... 
whatever your. 


9 


power... whi 

and field... 

Fansteel Selenium Rectifiers to 
meet your most exacting 
requirements. Fansteel 

research across thirty years of 
supplying American industry’s 
burgeoning demand for rectifiers 
equip Fansteel to serve you . 


efficiently, dependably, economically. 





FANSTEEL HIGH TEMPERATURE RECTIFIERS 





TS aa el at a) 

first practical High- 

Temperature Selenium Rectifier. 

Designed for continuous operation at 
ambient temperatures up to 100°C. with 

no derating whatsoever . . . about one-third 
Ciba Ml Molalla Moll: il Lae 
comparably rated standard rectifier. Write 
rele C DMM Crt te en 





Dependable Rectifiers Since 1924 





FANSTEEL METALLURGICAL CORPORATION, NortH CHICAGO, ILLINOIS, U.S.A. 
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Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 


Enhanced appearance: 
The glow of light and 
sparkle of a lens add 
colorful visual attraction. 
Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment. 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as “FUEL LOW”, 
“ON”, “OFF”, etc. 


Let the Dialco engi- 
neering department as- 
sist you in selecting 
the right lamp and 
the most suitable pilot 
light for your needs. 


Dialco offers the com- 
plete line of pilot 
lights, from sub-mini- 
ature types to giant 
units with 114” lenses. 


Every assembly is avail- 
able complete with lamp. 


SAMPLES ON RE- 
QUEST AT ONCE — 
NO CHARGE 


Illustrations are ap- 
prox. 70% actual size 
..+(A) No. 8-1930- 
111 sub-miniature 
pilot light...(B) No. 
$21308-991, with mul- 
tivue cap...(C) No. 
922210-111, dimmer 
type...(D) No. 47901 
with light shield cap. 































il 
» oe Ul) og 
om 
Write for Catalogues — 

L-151, L-153, and L-154 


DIALIGHT 


CORPORATION 


60 STEWART AVE. © BROOKLYN 37, N. Y. 
HYACINTH 7-7600 & 










or 6.43 turns. When used with a 10- 
turn component, the Duodial gives a 
direct percentage reading—in this case 
64.3 per cent. 

Having no mechanical stops, the SR 
series can be used, without adjustment, 
with components having either more 
or less than 10 turns. To eliminate 
backlash, the knob on which the inner 
dial is engraved fastens directly to the 
shaft. 

Model SR 101, having a_ polished 
aluminum finish with black-filled nu- 
merals and divisions, is available from 
stock. Other colors and finishes can 
be furnished on order. Helipot Corp., 
916 Meridian Ave., South Pasadena, 
Calif. 
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CONNECTORS FOR MINERAL- 
INSULATED CABLE 


Unlike conventional connectors for 
mineral-insulated cable, the M. I. 
Series Connectors require no _ paste 
or compound to achieve a proper seal 
on the cable end; use is made instead 
of a neoprene “button” that is locked 
tight against the cable end by tighten- 
ing a nut. Nonflammable, the con- 
nector, is resistant to condensation, 
moisture, oils, and corrosion. 

Added feature is their simplified 
construction. The Style 1 Connector, 
for threaded conduit hubs, consists of 
only three brass parts; Style 2 Con- 
nector, for use in knockouts of steel 
junction boxes, has only one _ basic 
component. 

To install the Style 1 connector, the 
gland nut and connector body are 
slipped on the mineral-insulated cable, 
and a “pot” with internal self-tapping 


threads is screwed on the cable end. 
A tool, consisting of a threaded body 
and nut, is used to crimp the “pot” 
onto the neoprene button which 
has self-aligning conductor-insulating 
sleeves attached. 

The connector body, threaded ex- 
ternally on both ends, is then slipped 


if 
Ti 


77 


wig? 


Style 1 “M. 1." Connector —Assembied 





Style 2~—-""M. 1." Connector -Unassembied 





Style 2. “M. L."" Connector—-Assembied 


forward until the pot is seated in a 
recess in the termination end of the 
body. Body turns freely and can now 
be screwed into a threaded conduit 
hub like a conventional connector 
The gland nut is then tightened, clamp- 
ing the connector body firmly to the 
mineral-insulated cable, providing a 
rigid connection and perfect ground 
Style 2 connectors are also easy to 
install. 

Series M. I. connectors are now 
available for use with safety mineral- 
insulated cable ranging from size 16 
to size 10, 2 conductor to 4 conductor. 
Appleton Electric Co., Chicago, Ill. 
Circle No. 9, Reader Inquiry Facility, page 


EXTRA-HIGH-IMPACT 
STYRENE MOLDING MATERIAL 


With an impact resistance three times 
as great as conventional high-impact 
styrenes, TMD-2155 extra-high-impact- 
styrene molding material combines 
physical toughness at room and low 
temperatures with a good appearance. 
These properties are said to have been 
attained without sacrifice of molding 
characteristics or heat-distortion prop- 
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HIGH- 
WATTAGE 
H-H Rheostats 


N ow the full Hardwick, Hindle line 
includes H-50, H-75, H-100, H-150, 
H-225, H-300, H-500, H-750 and 
H-1000. 


Our H-50 -75 -100 and -150 watt models 
have established in the field a great reputation 
for unusual ruggedness under abnormal con- 
ditions. They have proved themselves to be 
thoroughly dependable in service. 


Their many improvements are all incorpo- 
rated in these 5 new models, together with 


Rheostats and Resistors 2 
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added new features including our recently 
patented contact arm. 


All are designed to comply with current stand- 
ards of: — 

e Military Specifications MIL-R-22 

e R.E.T.M.A. e N.E.M.A. 

e Underwriters’ Laboratories, Inc. 


Write today for Rheostat Bulletin 355 


HARDWICK, HINDLE, INC. 


NEWARK 5, N.J., U.S.A. 


The mark of quality for more than a quarter of a century 
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Rugged miniature 
telephone-type DC relay. 
Specially designed to give 
efficient dependable 
service under extreme 
conditions of vibration, 

7 shock and temperature 
| variations. 





| Particularly suitable for 
| communications apparatus, 
aircraft and radar 
electronic test equipment, 
power supplies, reset 
timers and other 
applications, industrial 
and military. 
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Custom-manufactured 
to specifications — 


Coils: For all standard voltages up to 125 
volts, D.C. or 6500 ohm coil. Average coil 
consumption, 3 watts. 


Contacts: In combinations up to 6PST 
(open type); 4PDT (sealed). Contacts are of 
fine silver, rated 3 amps. @ 28 V.D.C., 

1 amp. @ 115 V.A.C., non-inductive. 

Other contact materials available. 


Ambient temperature range: —55°C 
to +85°C. Special coils available for 
ambient temperatures, —65°C to -++-125°C. 


Shock and acceleration: Up to 50G. 


Vibration: 10G, at 5 to 500 CPS., 


depending on contact sizes and combinations. 


Life expectancy: 1,000,000 cycles 


(minimum). 


Size: 1 5/32” x 23/32” x 113/64”. 


Also available 
hermetically sealed 


omar 





‘ 


3349 Addison Street 
Chicago 18, Illinois 


RELAYS » SOLENOIDS + COILS + TRANSFORMERS + SWITCHES + HERMETIC SEALING 











ELECTRIC COMPANY 


erties. TMD-2155 is especially designed 
for applications where superior resist- 
ance to impact, corrosion, and many 
chemicals are required. Typical prop- 
erties include the following: 


Dielectric strength, volts 
per mil 
Short time 
Step-by-step 


450 min 
450 min 
Dielectric constant at 

60, 10°, 10° eps 2.45 to 2.55 
30 to 100 


Izod impact strength, ft-lb/in. 
of notch Ye in. bar 


Arc resistance, sec 


Za A. 6 to 10 
OC 3to6 
—25C 0.5 to 1.5 


1000 min 


Flexural strength, psi No failure 


Tensile strength, psi 


Heat distortion 
(14 in. thick, temperature 
264 psi) deg F 183 min 
Rockwell hardness 
M —65 to —55 
i 20 to 30 


TMD-2155 molds in a fashion simi- 
lar to standard injection molding 
grades of styrene. The faster cycles 
possible with this new extra high-im- 
pact material can be further improved 
by preheating for 1 hr at 175 F. Bake- 
lite Co., Div. of Union Carbide and 
Carbon Corp., Sales Correspondence 
Dept., 30 East 42 St., Room 201, New 
York 17, N. Y. 

rcie No. 10, Re 
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FLANGED MINIATURE 
BALL BEARINGS FOR 
HIGH SPEEDS 


New series of separable miniature ball 
bearings, designed specifically for high- 
speed applications, are flanged to facil- 
itate assembly without counterboring. 
The new magneto-type bearings are de- 
signed to support both radial and thrust 
loads in blowers. gyros, spin motors, 
and other mechanisms. 





Radial support of a shaft mounted 
in these bearings is not affected by slight 
axial play. Two of these angular-con- 
tact, single-row bearings, mounted in 
opposition, control internal bearing- 
clearance by axial adjustment. The 
high mass of the retainers, made of 
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Ferro’s new “‘REFLECTUBE” elements 
bring new efficiency to electric heating 


You'll wonder why no one did it before! It’s that 
simple... and obvious! 


All we did is put a steel reflector on one side of 
an open-coil heating unit—to concentrate the heat 
where you want it and protect the resistor wiring 
from falling matter and, in many applications, 
from careless “home mechanics”. 

Controlled tests over the past six months have 
proved that REFLECTUBE® elements, when used in 
electric range ovens, bake cakes better, more uniform- 
ly... and often with a much lower wattage unit than 
was supplied by the range manufacturer. This is 
due to a turbulence of air created by the unit’s con- 
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struction, eliminating cold spots. Heat from the 
unit is reflected downward, then carried by the air 
currents to all parts of the oven. 

While originally developed for electric ranges, 
REFLECTUBES’ high efficiency and unique per- 
formance characteristics make them ideal for 
clothes dryers, room conditioners, space heaters, 
numerous other products. 


If you’re looking for better electrical heating 


—and a new sales feature that will add little, if 


anything to your costs— we'd like to show you 
this product, then demonstrate what it will do in 
your product. 


~ & ye R © ELECTRIC PRODUCTS, IN 
attire Ane Seeley, 


KIRKLAND, ILLINOIS 


“I 


Enjay now foremost 
butyl rubber supplier 


90,000 tons yearly production of Enjay Butyl, now available 
from its originators, will go into varied industrial products 


Enjay Company, Inc., a pioneer and leading supplier of petroleum chemicals, 
will market Butyl and supply advisory service in its applications. 





The low price and high-level performance of Enjay Buty] allow it to replace 
natural and other rubbers now used in industry. Enjay Butyl is the rubber 
that combines high resistance to aging... abrasion... tear... chipping or 
cracking ... ozone or corona... chemicals and gases... heat...cold...sun- 
light .. . and moisture. 


The new Enjay Laboratories, located at Linden, New Jersey, are equipped 
to provide expert technical assistance in compounding and adapting Enjay Buty] 
to individual uses and requirements. 


Distinctive properties 


and low price give 


Enjay Butyl wide 
industrial application 









geek 


1955 cars use Buty! for dozens of rubber 
parts, because BUTYL has super-durable re- 
sistance to aging or deterioration on exposure 
to heat, cold, sun, weather, and chemicals. 


Inner tubes are made of BUTYL because 
BUTYL holds air ten times better than 
natural rubber. Its impermeability to gases 
promises many uses. 
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High voltage electrical cables are made 
with BUTYL because BUTYL offers superior 
corona and ozone resistance, combined with 
excellent heat, cold, and abrasion resistance. 
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Tractor tires are made with BUTYL be- 
cause BUTYL gives low tread wear and high 
resistance to weather, cracking, cutting, and 
chipping. 


Protective clothing, tank linings, belt 
covers, hoses, and other equipment in con- 
tact with chemicals use BUTYL because 
of its exceptional resistance to chemicals. 


ELECTRICAL MANUFACTURING 


GIANT TOWERS at a plant producing Enjay Butyl reflect the 
massive achievement of manufacturing rubber from petroleum. 


t 
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FOR FULL INFORMATION 
and technical assistance on 
applications or supply of 

ENJAY BUTYL, write or phone 


ENJAY COMPANY, INC. 

main OFFice: 15 West 51st St., 
New York 19, N. Y. 
Tel. PLaza 7-1200. 


pistrict orFice: 11 South Portage Path, 
Akron 3, Ohio. 





brass, stainless steel, or vacuum-im- 
pregnated phenolic for high-tempera- 


7 ture applications (over 200 F), assures 
BIG N Hy WS.. IN SEALED : long life at high speeds. 
. Manufactured to ABEC 5 tolerances 


in either SAE 52100 chrome bearing 
steel (60 Rockwell C min) or 440 


7 RMOSTATS ! stainless (56 Rockwell C min), the 
HE . ball bearings are assembled with either 


inner or outer race relieved. Four 
standard sizes, with bores ranging from 
0.0550 to 0.1250 in., and outer diameters 


G-V’s Series C8 is Undamaged By 150 G ranging from 0.1875 to 0.3125 in., are 


available. Miniature Precision Bearings, 


Shock, Vibration up to 2000 Cycles, Rear a 
Exposure to - 100°F. and +300. 


This new series of electrical thermostats is specially designed to CLASS H EPOXY IMPREGNANT 


meet the difficult operating conditions of electronic and aircraft 
applications. Operating points, regardless of setting, are not 
changed by exposure to temperatures from —100°F. to +300°F. 
Shocks up to 150 G for 3 millisecdnds, vibration of 25 G up to 
1000 cps, and vibration of 10 G up to 2000 cps do not damage 
these thermostats or change their setting. 


Designed for impregnating transfor- 
mers, coils and electronic components, 
is a solvent-free, epoxide-base material 
designated ECCO W 28G. The Class 


H impregnant is suitable for continuous 


Hermetically Sealed But Rapid in Response 


Sealed in a metal shell which is also its sensing element, the 
G-V Series C8 Thermostat responds as rapidly as a laboratory 
thermometer. Temperature settings may be made at the factory 
or by the user. Contacts are rated at 5 amps. 115 volts AC,or 3 
amps. 28 volts DC, non-inductive load. Differential is about 1°F. 
Insulation test is 1250 v. between circuit and shell, and insulation 
resistance is over 100 megohms. These thermostats are suitable for 
direct control of heaters and for over-temperature and under- 
temperature indication, alarm. or cut-off. 


Available in Numerous 
Convenient Mounting Forms 


; Ps use at 200 C (392 F). It is extremely 

WRITE... for Bulletin with : simple to use; no catalyst is required. 
complete technical and @... aS Properties of ECCO 28 G include: 

application data. 


Volume resistivity, ohm-cm® 
at 25C 2.3 x 1016 
at 150 C 4x 10! 
G-V CONTROLS INC. Dielectric strength 
8 Hollywood Plaza- East Orange, N. J. (100 mil sample), vpm 
at 25C 412 
at 150 C 302 


\ filler, designated A-21, is also 
supplied so that ECCO W 28 G can 


he used simultaneously as an impreg- 
nant and embedment compound. Emer- 
son & Cuming, Inc., 869 Washington 
St., Canton, Mass. 

No. 12, Reader 





COPPER-CLAD LAMINATE 


Copper-clad laminate for printed cir- 
cuits has a minimum bond strength of 
6 lb, with an average strength of 9 lb 
(90 deg peel at 2 lb per min). Known 
as Mico CuClad Lamicoid, tests are said 
to have shown that the bond is electri- 
cally equal to the laminate itself and 
improves with heat and age. Heat-resist- 
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More Space To Better Serve Our Customers =| 


A big, modern addition to our main plant has just been completed. This 
major expansion was made necessary by the rapidly increasing demand 
for G. S. Small Gearing by more and more of our country’s most critical 
buyers. New customers as well as those we've served for many years 
can expect better service, even better Gears, and greater efficiency. 


so 
an 
‘£- . - -s- ‘ , 
ore Now, more than ever, G. S. enjoys the enviable position of ‘world’s 
largest exclusive manufacturer of fractional horsepower Gearing”’. ' 
Thirty nine years of specialization . . of developing and perfecting mass 
production methods and machines... has resulted in maintaining a de- 
gree of accuracy unapproached in the history of fine Gear making! 


on 


Profit by depending upon our expert staff and enlarged facilities for 


Sy Ta (4 HOS th a quick, correct answers to ALL your Small Gearing problems. Will you 


tell us today; please, exactly what you need? 


F 
2635 WEST MEDILL AVENUE 


‘ir- 
: CHICAGO 47, ILLINOIS i 
Oo 
: GET G.S. TECHNICAL DATA 1)00 § . 
wn SPURS © SPIRALS © HELICALS © BEVELS © HITERNALS See where and how we mass-manufacture Small 
aid WORM GEARING © RACKS * THREAD GRINDING Gearing to uniformly fine tolerances. Folder 
-_ : contains 23 pictures of Small Gears, plant views, : 
tri- WORLD'S LARGEST EXCLUSIVE MANUFACTURERS as well as Diametral and Circular Pitch Tables. 
ind OF FRACTIONAL HORSEPOWER GEARING Ask for your copy on company stationery, please! 
ist- 
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ant, no change results at 150 C (for % 
hr) in air-circulated oven, with air flow 
parallel to specimen. 


In solder tests, there were no blisters 

e at 230-240 C for 10 sec (1 in. sq floated 
Recet F mer on molten solder). Surface resistivity 

M j erofl ox i is 7.3 x 10* megohms. A special bonding 
method is said to make possible uni- 
formity of properties and performance. 
Punchability is said to be excellent. 
Copper foil of various thicknesses can 
| be laminated to different base materials 
to produce a wide range of materials. 
Mica Insulator Co., Schenectady, N. Y. 


Circle No. 13, Reader Inquiry Facility, page 25‘ 















































HERMETIC SEAL BUSHING 


Rivet-type, hermetic seal bushing is 
designed to conform to MIL-T-27 speci- 
fications and to meet MIL-T-27 Twist 
Test. Engineered to provide a terminal 
which will not develop cracks or leaks. 


FOR 
MACHINE 
AND PROCESS 
CONTROL 





the compact bushing has an insulation 

resistance at 45 per cent relative hv- 

éé ° o955 midity at sea level of over 500,000 meg- 

Insures 20-to-] ratio accuracy ohms. They are available in 5 standard 

styles, or can be modified to meet cus- 

tomer requirements. Heldor Manufac- 

turing Corp., 238 Lewis St., Paterson. 
N.J. 


Circle No. 14, Reader Inquiry Facility, page 25‘ 


| Time settings of pinpoint accuracy are a reality, thanks to the Microflex 
| double dial. It takes one complete turn of the inner dial to advance the 
outer dial just one division. That’s a 20-to-1 ratio, made possible by the 
patented Microflex threaded axle and pinion (see sketch). Examples 
of resultant accuracies are + 1/60 of a second on a 20-second dial, and 
+ 1/10 of a second on a 120-second dial. 7200° 


The Microflex Reset Timer is driven by 
a heavy-duty industrial synchronous 
motor. Contacts are tripped closed or ae 
open after a preset time interval. Start- Containing a wide range of shapes and 
ing and resetting are electrically con- ; styles, line of compression-type termi- 
trolled. Microflex offers over 150 timer operating combinations, plus nals and headers includes both individ- 
a wide range of long or short time periods. It’s ideal for applications ual terminals and multiple electrode 
like molding presses, dielectric heating, automatic mixing, die casting , 
machines, machine tools and rubber curing. 


COMPRESSION-TYPE 
TERMINALS 
AND HEADERS 











Write for free Automation Booklet and Bulletin 110. 


MAIL COUPON TODAY 
Coeccecceescesessoeeseees® 
EAGLE SIGNAL CORPORATION 


industrial Timers Division, Dept. EM-555 
MOLINE, ILLINOIS 


Please send free Automation Booklet and Bulletin 
110 containing complete data on Microflex Reset 
Timers. 





NAME AND TITLE headers. Typical are the 20-electrode 
| header and individual terminal illus- 
trated. New combinations of glass and 
steel alloys as well as new sealing tech- 
envy SoNE a niques are employed. Great mechanical] 





COMPANY 


ADDRESS 











ELECTRICAL MANUFACTURING 





nd 
ni- 
id- 
de 


ode 
lus- 
and 
ech- 
‘ical 


RING 








Why Put Up With These Problems 
in Your Drafting Room? 


\ 


INEFFICIENT 





Your Bruning Man Can Help You Solve 
Them With Hamilton Auto-Shift Tables 


Let your Bruning Man show you 
how the unique design of Hamil- 
ton Auto-Shift Tables not only can 


Auto-Shift combines a board and 
reference desk in one unit to make 
more effective use of space. When 
used in row installation, as pic- 
tured at the left, Auto-Shift puts 

a large reference surface and 
’ drawer directly behind each drafts- 
man for even greater space and 


Auto-Shift provides convenient 
foot and hand releases for instant, 
effortless one-man adjustment of 
height and slope. Counterbalanced 
top allows finger-tip control of 
slope. Draftsman can change po- 
sition often and yet reach any part 
of the board without strain 









as $89.00. See your Bruning Representative or 


@®eeeee0e?e write us, today, for prices and specifications. 
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help you solve present problems 
but also allow for orderly, inte- 
grated expansion. 


How Auto-Shift increases space and 
operating efficiency 


operating efficiency. To check ref- 
erence material, the draftsman 
need only turn in his chair and 
slide the reference surface toward 
him. Over conventional desk-next- 
to-board arrangements, this Auto- 
Shift feature saves time and floor 
space. 


How Auto-Shift reduces draftsman fatigue 


whether seated or standing. He 
works faster and easier; produc- 
tion rate goes up! 

See for yourself how the ad- 
vantages of Auto-Shift can increase 
space and operating efficiency in 
your drafting room. Mail the cou- 
pon below for detailed information. 





@eeeeeaoee@e@eeaeeaeeeaeseeeeeeee~eseds @ 
* e 
7 ee 
oo a 
e e Everything for the Engineer, the Architect, and the Draftsman 
* ° ° 
ra ; Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Ill. 
s e | 
Charles Bruning C , Inc. 

e HAMILTON 4700 Montrose Ave., Chicago 41, Iil., Dept. 1309 | 
* ECONOMY e | 
e ° Please send me information on Hamilton Auto- | 
: STEELWOOD Shift Tables. 
& TABLES o Name oe | 
® ° Company | 
. e | 
a Here’s new economy in a quality steel and wood @ I = aceitnicnsitnsitnila 

table! No. 1 Select Basswood, highly sanded, draw- | 
* ing surface. Sturdy steel legs and feet. Convenient @ City Zone State. 
e drawer space and raising device. Priced as low * | 
oJ 


L 
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One insulating material that has all the answers? 


Sure! It’s PLASKON® alkyd 





RET 
\ 
{ 
j 
/ 
Rew me: 
For further information on PLASKON 
; Plastics and Resins, address 
\ BARRETT DIVISION, Allied Chemical & Dye Corporation, 
} 40 Rector Street, New York 6, New York, HAnover 2-7300 
4 
4 
bite e.| 
URING MAY 1955 


The Furnas Electric Company of Batavia, Illinois, needed 
a very special plastic to meet the electrical and physical 
requirements for contact blocks in their line of magnetic 
motor controls. PLASKON Alkyd Molding Compound 422 
filled these specifications. Alkyd’s outstanding arc 
resistance and high dielectric strength could be counted 
on to resist tracking and burning due to arc rupturing 
during interruptions of the circuit. Because of PLASKON 
Alkyd’s higher insulation value, it was possible to 
increase the rating of these motor controls without 
increasing their dimensions... they operate efficiently 


with greater electrical loads than is possible with other 
tested materials. 


Like so many other electrical manufacturers, Furnas 
Electric found that PLASKON Alkyd was the one plastic 
that could do all the things required of it. Having the 
right material can make the difference between success 
and failure of a product. And time after time, PLASKON 
Alkyd has proved itself to be exactly right for tough 
electrical jobs. 


PLASKON Alkyds can also save you money in time and 
labor costs. They mold rapidly at low pressures, 
with cure-time cut to a minimum. 


Dimensional stability, moisture resistance, heat- 
dissipating qualities and minimum after-shrinkage make 
PLASKON Alkyds popular with the many electrical and 
electronic manufacturers who have found them to be 
the only satisfactory plastic for their top quality needs. 


























































strength, a wider than ordinary thermal 
shock range, and a reduction in the 
customer’s assembly and material han- 
dling costs are among advantages the 
line is said to provide. Hermaseal Co.., 


Inc., Elkhart, Ind. 


Circle No. 15, Reader Inquiry Facility, page 255 








115-VOLT A-C 
LINE FILTER 


Intended as a component in high-fre- 
quency units such as diathermy and 
ultrasonic oscillators, Type C-728 a-c 
line filter enables such equipment to 
meet FCC radiation requirements of 15 


GENERAL ) microvolts per meter at 100 ft. 
PURPOSE | | | 

















GENERAL PURPOSE DISC CERAMICONS have low series inductance 
which assures efficient high frequency operation. Values from 5.0 mmf 
to .02 mfd. Rated at 500 Volts D.C. Working. 


| at ‘on | | 
| VOLTAGE n 7 H i 
| Type C-728 meets UL requirements 


i 
| of 5 milliamp current to ground, and 
HIGH VOLTAGE DISC CERAMICONS employ the same basic diameters is designed for 115-120-volt a-c opera- 
and design that have been standardized in 500 volt ceramic capacitors. 
Conservative voltage ratings from 1 KV through 6 KV D.C.W. based on 
extensive life test data. 





tion. It is available for any current rat- 
ing and in a wide variety of shapes and 
mounting arrangements. Potter Co., 


1950 Sheridan Road, North Chicago, III. 
Circle No. 16, Reader Inquiry Facility, page 255 


asa | | 
| COMPENSATING iT MINIATURE DIFFERENTIAL 








GEAR 
Suitable for use as a computing ele- 
TEMPERATURE COMPENSATING DISC CERAMICONS offer a wide ment in servo systems, gun-fire control, 
| combination of temperature coefficient and capacitance values. They | navigational systems and related equip- 
meet all requirements for RETMA REC-107A Class 1 ceramic capacitors. ment, miniature differential gear is of 


} 

| 
| Available in capacity ranges to 1940 mmf at 500 V.D.C.W the hollow-shaft type. Suitable for 
} 


ERIE DISC CERAMICONS are 
available in the three categories 
above, each having a wide range 
of values. These capacitors consist 
of flat ceramic dielectrics with fired 
silver electrodes to which lead 
wires are firmly soldered. Com- 
pleted units are given a protective 
coating of phenolic which is then 
wax impregnated for moisture pro- 








. Erie’s new exclusive tection. Disc Ceramicon sizes from 
method of packaging values : 5/"* 3)" : 
801-811-831 ERIE Disc Cera- © ij.’ max. to ¥%" max. diameter. 
micons ... has many advan- : +r\t3 
tages for cutomatic iecakar @ oe for complete description and 
» and easy inventory and stor- i i i 
tea age. Write for Pallet-Pak specications 
ulletin. . ace . 
¥ mounting at any position on a shaft, its 


LA SII construction allows installation in a 
minimum space between permanent sup- 

‘ ERIE _ ERIE RESISTOR CORPORATION ports. Models are available for either 
Perea ea Main Offices and Factories: ERIE, PA. \ 14-in. or a e-in. shaft. Size has been 
i'll held to a minimum (overall length is 

only 0.930 in.). Backlash is less than 


si] 


ENGLAND * TRENTON, ONTARIO 


HOLLY SPRINGS, MISS. * LONDON, 
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WW came to ANACONDA 


When the television industry needed a shadow mask to control electron 
beams in the color tube, Buckbee Mears Company, photoengravers of 
St. Paul, Minnesota, produced it. When they needed thin strip metal 
in which 2500 perfect holes per square inch could be etched, Anaconda 

produced it. 


When color TV came to Anaconda, we developed a new alloy, 6% 
Cupro Nickel, with such uniform quality, structure and thickness 
(0.0075”) that the microscopic holes could be etched without flaw. 
The new alloy also has the strength and malleability to take forming 
without distortion of the dot structure, and functions in a color tube 
without contaminating the vacuum. 


Again, a copper alloy has solved a difficult problem. 
Perhaps yours can be made easier through Anaconda ‘e 
research and development. The American Brass Com- 3 cs 
pany, Waterbury 20, Connecticut. In Canada: Ana- : f 
conda American Brass Limited, New Toronto, Ontario. : 


1 Rolls of the Cupro Nickel strip entering coating machine to be 
sensitized for photographic printing. 


2 Camera printing dot pattern on the sensitized Cupro Nickel 
strip. 


3 Printed Cupro Nickel strip at right entering etching machine = e : 
where acid baths plus washing and rinsing operations produce an 
finished mask. 


4 Each 19” shadow mask has more than 400,000 holes, size .010-+.0005. Several 
areas of screen are inspected electronically to check hole size. 


ANACONDA, ih. seme so semember in 


COPPER * BRASS * BRONZE 





Rejects dropped from [1% to 1% 


when Farrington switched to Formbrite for 
frames of Remington Shaver case 





One of the two frames that 
give added eye appeal to the 
handsome Remington case. 
Frames are 442” wide, 5146” 
long and %2” deep. 


Formbrite* fine-grain drawing brass is harder, stronger, 
springier...often polishes in half the time 


Each day, thousands of these brass frames for the Remington-60 Deluxe Shaver 
case are made by Farrington Manufacturing Company of Boston. Using ordi- 
nary brass, rejects after polishing were running at the rate of 11%. 

Then Farrington switched to Formbrite. Rejects dropped immediately to 
less than 1% . . . and with far less polishing Farrington now gets the best finish 
they've ever seen. And that’s important because the Remington case helps 
sell the shaver. 

You'll find Formbrite surprisingly ductile . . . it’s readily stamped, formed, 
drawn and embossed. Yet with all its advantages, it costs no more than ordinary 
drawing brass. We'd like you to know this cost-saving metal better. May we 
send you descriptive literature (ask for booklet B-39)? A free sample to try in 
your own shop? Or have a representative call? Simply write to The American 
Brass Company, General Offices, Waterbury 20, Conn. In Canada: Anaconda 


American Brass Ltd., New Toronto, Ontario. *Reg. U.S. Pat. Off 8577 





Press operator blanks frames for the 
Remington case out of 6” x .0126” 
Formbrite drawing brass strip. 


Frames are set in fixture for finishing 
operation on this automatic, three- 


station polishing machine. Bright, 1 : FINE-GRAIN DRAWING BRASS 


lustrous finish is obtained in one R 
aw ANACONDA proouct 


pass through the machine. 
made by The American Brass Company 
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0 deg 7 min. Models with backlash as 
low as 0 deg 3 min are available on 
special order. Breakaway torque is less 
than 0.01 oz-in. 

Unit has been designed for maximum 
flexibility; spur gears of either 48, 64, 
96, or 120 pitch may be used on the 
ends; gears are removable and inter- 
changeable in the field. The differential 
gear may be either clamped or pinned 
to the shaft. It is made of stainless steel 
throughout; the stainless steel ball bear- 
ings are of the shielded type, to exclude 
dirt. Reeves Instrument Corp., 215 East 
91st St.. New York 28, N. Y. 


> No. 17, Reader Inquiry Facility, page 255 


PRESSURE-SENSITIVE 
VINYL ELECTRICAL TAPE 


Features of a new _ pressure-sensitive 
vinyl electrical tape include an im- 
proved method of bonding the adhesive 
to the vinyl that prevents transfer, thus 
eliminating objectionable tackiness on 
the backing and giving greater adhesive 
strength. Thin. tough and resilient, the 
tape can be pulled strongly without 
breaking. It is available in thicknesses 
of 7 and 10 mils. The dielectric strength 
of the 7-mil tape is better than 10,000 
volts; that of the 10-mil tape is in 
excess of 13,000 volts. Insulation re- 
sistance of both types is over 200,000 
megohms. The vinyl tapes are available 
in 20-ft, 66-ft, and 36-yd rolls and many 
widths. Bishop Manufacturing Corp., 
42 Factory Street, Cedar Grove. N. J. 

No. 18, Reader Inquiry Facility, page 2 


Ww 


200-AMP D-C AIRCRAFT 
RELAYS 


Designed to meet high-current switching 
problems encountered in aircraft 28- 
volt d-c systems, two new relays are 
made in accordance with requirements 


of Specification MIL-R-6061. 





@ As soon as defense requirements 
permit, airlines, utilities, farmers, and 
others whose operations depend on 
accurate weather information will have 
access to a new medium of accurate 
storm warnings. It’s a detector that 
records with automatic cameras the 


behavior of storms up to hundreds of 


miles away.. 
and speed. 
At its electronic nerve center is a 
column of eight plastic “vertebrae” 
whose properties could have profitable 
applic itions in your business. Molded 
of Durez phenolic by the Auburn 
Button Works, they are dimensionally 
stable, unaffected by high and low 


. distance, height, course, 





PLASTIC for RADAR 


storm-detector 


“vertebrae” ? 


temperature extremes. Signal fidelity 
is safeguarded by the electrical resist- 
ance of the material, it is non-reactive 
to the silver slip rings it holds in 
position, and Durez conforms to close 
tolerances in molding. 

Specialized research at Durez has 
developed many remarkable combina- 
tions of characteristics in these basic 
plastics of industry. Could they lower 
your costs — improve your products ? 


We'll gladly help you find out. 
Durez Plastics & Chemicals, Inc., 1305 
Walck Road, North Tonawanda, N. Y. 


Export Agents: Omni Products Corporation, 
464 Fourth Avenue, New York 16, N. Y. 





Both relays are single pole, single 
throw and are identical except for 
mounting. Type JH28007-1 relay con- 
forms to AN3370-1 mounting while re- 
lay JH28007-2 meets AN3370-2 mount- 
ing. 

Rated at 200 amp, the relays operate 
on a nominal coil voltage of 24-28 volts, 
with 29 volts the maximum operating 
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MOLDING COMPOUNDS. Structur- 
al, electrical, and chemical prop- 
erties in many combinations. 


PHENOLIC 
PLASTICS 


for the new 


Competitive Era 





RESINS FOR INDUSTRY. Bonding, 
casting, coating, laminating, im- 
pregnating, and shell molding. 
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SERIES BC-200-E t 
(Extended Terminal Board) |" 


BC-200 
(Typical Cross-Section) 


Linear and non-linear function 


Ball Bearing Potentiometers 


External phasing 

S*arting torque: 0.5 oz. in. max. 

Backlash: 0.05° max. 

Logarithmic, sine-cosine and other functions 
Multiple, adjustable taps 

Unitized design for universal coupling 
Precision machined aluminum housing 

Servo or single hole mounting 


Our engineering department can supply 
prototypes quickly to meet unusual design 
specifications for tests and approval. Write for 
complete technical literature. No obligation. 


WT 


* Fully enclosed precision ganging types 


Electronic Sales Division 


DeJUR-Amsco Corporation 
45-01 Northern Bivd., Long Island City 1, N. Y. 


* Standard and power types 


* High resolution precision types 


“Vow' re always whe | Tha) AYRE GG ke aera ntiometers”’ 








voltage. The relays pick up at 18 volts 
and drop out at 7 volts (+0, —5.5 
volts). 

Designed for continuous duty (50,000 
cycles minimum), the relays will func- 
tion efficiently up to 50,000 ft, within 
the ambient temperature range from 
—55 to 71 C, and under acceleration 
forces up to 10 g. The relays have been 
specially designed to withstand extreme 
conditions of vibration, shock, sand and 
dust, humidity and salt spray. Dimen- 
sions are approximately 4.5 x 3.75 x 2.0 
in. overall. Weight is 1.25 lb. Jack & 
Heintz, Inc., 17600 Broadway, Cleveland 
1, Ohio. 

Circle No. 19, Re 


AUTOMATIC VARIABLE 
SPEED PULLEY 


Infinitely variable speeds from a con- 
stant speed motor are possible with the 
new Hi-Lo automatic pulley, built for 
use on automatic typewriters, convey- 
ors, packaging machines and other mo- 
tor-driven appliances. 

By turning a handwheel on a standard 
base, the motor assembly is moved 
toward or away from the driven pulley, 
allowing a standard V-belt to run over 
various pitch diameters. Movement to- 


ward the driven pulley produces the 
maximum speed variation, while move- 
ment away produces the minimum. 

Feature of the pulleys is the cam and 
cam follower assembly on the back of 
the pulley faces. This assembly enables 
the pulleys to adjust automatically to 
maintain a given speed with large load 
variations, while regulating belt tension 
and maintaining belt alignment auto- 
matically. 

An additional design feature permits 
the pulley’s face assembly to be re- 
placed without replacing the entire 
pulley. Springs in the pulley serve only 
to keep the pulley faces in contact with 
the belt; since they are not driving 
members, they do not compress the 
belt with excessive pressure. The pul- 
leys are made in seven models. Maxi- 
mum horsepower recommended (at 1750 
rpm) ranges from 1% to 5 hp. Pulleys 
are also available with dual-ratio and 
countershaft bases. Equipment  En- 
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Flip the switch up . . . the counter adds. Flip it 
down .. . it subtracts. And this 2-way countability 
makes this new counter a distinct asset to modern 
systems of automation, control engineering and 
stock control. Readily adaptable, easily installed 
and connected to existing circuits, the Veeder- 
Root “‘ plus or minus” counter is a reliable double- 


VEEDER-ROOT INCORPORATED 
HARTFORD 2, CONNECTICUT 
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veryone Can Count on 


oo 








DER-ROOT 


check on the operation of machines, processes, 
systems. And it’s just one of scores of standard and 
special Veeder-Root Counters for every field of 
reckoning from atomics to electronics to automa- 
tion. What is your counting problem? Let’s put a 
mathematical eye on it . . . write: 


Chicago 6, Ill. * New York 19,N.Y. ¢ Greenville, S. C. 
Montreal 2, Canada « Dundee, Scotland 
Offices and Agents in Principal Cities 


“The Name that Counts’”’ 





Producing generators for regular and special 
needs has long been a specialty of Harnisch- 
feger. Therefore, we are able to offer a wide 
range of generators for special applications 
based on proven standard designs. This gen- 
erator is a good case in point. It’s a 7144-k.w. 
engine-driven unit for rail coach lighting .. . 
and is under-car installed, demanding small 
size and lasting, low-cost service. 


Extensive experience as both builder and user 
of electrical components gives P&H the ability 
and facilities to design and produce all types 
of special-purpose AC and DC generators up 
to 150 k.w. — as well as other electrical prod- 
ucts for your requirements. P&H Electrical 
Products Division, Harnischfeger Corporation, 
4400 West National Ave., Milwaukee 46, Wis. 


Write for details on P&H generators 
to meet your special needs. 


where your 
“specials” are 
standard 


P&H power amplifiers for 
variable DC power. 


~F% 
Modern ribbed frame 


P&H Magnetorque® 
electric brakes and 
drive units. 


Plus .. . a wide range of 
other electrical products. 


HARNISCHFEGER 


HELDING FQUIPmEN 


gineering Co.. 2853 Columbus Ave.., 
Minneapolis 7, Minn. 
rcle No. 20, Reader Inquiry Facility, page 


ELECTRIC COUNTING DEVICE 


One-piece cog-action actuator incorpo- 
rated in a new electric counting device 
insures positive stepping for each im- 
pulse up to 300 counts per min. Known 
as the Tab Electric Counter, it is 
capable of continuous counting under 
severe conditions. Counter is a_non- 
reset type with cadmium-plated case. 


~ 


The four-digit model is 1-7 in. wide, 
13g in. deep, and 2-% in. high. 
Weight, approximately 6 oz. Numerals 
are black on white, “46 in. high for 
easy reading. Counters are available 
for 50 and 100 volts, as well as for 
special voltage requirements Como 
Manufacturing Corp., 5013 N. Kedzie 
Ave., Chicago 35, III. 

No. 21, Ré f 


SILICON JUNCTION DIODES 


Silicon junction diodes, designed for 
operation up to 150 C, feature high 
forward conductance. By combining 


high forward conductance with high 
inverse resistance, they are suited to 
nearly all low- and medium-frequency 
diode applications. In addition to stand- 
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FOR INTERNALLY THREADED AND 
EMBOSSED TUBING SPECIFY AND 
ae i. 


TORKRITE 


It eliminates those torque and stripping problems. 


Electronic Engineers find that this newly designed and 
constructed Coil Form has definite advantages over all 
other types requiring the use of threaded cores. 


Available in lengths 34” to 3%” and to fit core sizes of 
| 8/32, 10/32, 1/4-28 and 5/16-24. 


*Reg. U. S. Pat. Off. 
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ABRASIVE DIVISION at CLEVELAND, OHIO 
Cleveland Container Canada, Ltd., Prescott and Toronto, Ont. 


Representatives: / 
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. ) 
R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. // 
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO . 
IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 


WEST COAST: 


CLEVELITE* 


LAMINATED PHENOLIC TUBING | 


Moisture Resistant 
Mechanically Strong 
High Dielectric Strength 
Dimensional Stability 
Low Loss Factor 


PROVEN 
IN HUNDREDS OF CRITICAL | 
APPLICATIONS EVERY DAY | 


QUALITY 





TO MEET UNLIMITED NEW APPLICATIONS 


ue CLEVELITE 


To make a good product better 
. and at lower costs! 


6201 BARBERTON AVE. CLEVELAND 2, OHIO /' 
PLANTS AND SALES OFFICES: 
CHICAGO + DETROIT + MEMPHIS + PLYMOUTH, WIS. » OGDENSBURG, N.Y. + JAMESBURG, NJ. » LOS ANGELES 
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IS YOUR 
BEST SOURCE 
for 


SOLDERING LUGS 
SOLDERLESS LUGS 
TERMINALS 


@ Specialized high production 
techniques afford lowest possible 
unit cost. 


@® Precision tooling, rigid quality 
control assure tolerances to critical 
specifications. 


@® Ample stocks of over 1000 differ- 
ent parts permit prompt delivery. 


@ Malco specializes in a complete 
line of small stampings for Radio- 
TV, electrical/electronic and auto- 
motive industries. 


Let Malco show you how you can save 
on production time and costs. Contact 





Request handy ref- 

erence catalog con- 
taining specifications 
on standard and cus- 
tom-made lugs, termi- 
nals, coronarings, 
Pins, contacts and 
similar stampings. 


BREAKDOWN 


with 


HYPO” 


Write for 
Bulletin 4A 


@ ONLY ONE instrument necessary to make 
high potential tests for leakage, break- 
down or shorts! 

@ PORTABLE, with rugged steel case... 
Operates in any position! 

@ SAFE to use, with protected test leads, 
shielded high voltage, grounded case! 

@ SIMPLE—only three easy steps to make a 
complete test! 


JUNIORS | 


HIGH POTENTIAL 
TESTING | 
INSTRUMENTS 


@ VISUAL INDICATIONS from neon lights 


give positive test results. Audible test indi- 
cation for leakage also available. 


@ RANGES 0-1500 to 0-6000 V.A.C. output. 


Other “Hypots” to 50,000 V.A.C. output 
at 5 K.W. 


@ WRITE for complete data on “HYPOTS” 


for your jobs. 


LWASAPE AIM Ta tee 


ae cat ae alia ul ale eels ee 


3794 WEST BELMONT AVENUE 
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oLucorporated 


¢ CHICAGO 18, ILLINOIS 


ard types, new diodes such as the 
1N138B offer 40 ma at 1 volt. Other 
types, with inverse ratings up to 300 
volts are available. 

Designed primarily for signal mag- 
netic amplifier and power supply use, 
these diodes are suitable for use in 
voltage regulator and limiter service. 
Transitron Electronic Corp., Melrose 
76, Mass. 

Circle No. 22, Reader 


MINIATURE DIFFERENTIAL 
CAPACITOR 


Miniaturized differential capacitor for 
circuits where balancing is required 
features a single tuning element of spe- 
cial design to minimize air dielectric 
Designated CST-50-D, the unit 
when mounted stands !p» in. high. It 


loss. 


rm 


4 


is under 14 in. in diam and has an ‘$2 
THD mounting stud. Range of top half 
of this unit is 1.5 to 10 mmf; of bottom 
half, 5 to 10 mmf. Terminals have two 
soldering spaces. Locking nut affords 
stability with no capacity change. Cam- 
bridge Thermionic Corp., Cambridge, 
Mass. 

Circle No. 23, Ri 


THREE-POSITION 
FOLDING HANDLE 


Nickel-plated _three-position folding 
handle is useful on portable electronic 
equipment draws, flat cases, or wherever 
the design requires a minimum of pro- 
tusion. Spring-loaded detents allow the 


grip to lie flat against the object to 
which it is attached, as well as to open 
out. Designated Type X2062, its out- 


side dimensions are 4°% in. wide x %% 
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Exclusive! 


Never before, but now a... 


Circuit Breaker 


New 400-Ampere KL Circuit Breaker 


30% spacesaving cuts costs 


The radically new Westinghouse KL breaker gives 
you design opportunities never before possible. At 
400 amperes, it spans the gap between the K-frame, 
225-ampere and the L-frame, 600-ampere breakers. 
And—this new rating is provided as a whopping 
30% spacesaving over the L frame. Not only does 
this exclusive Westinghouse development mean 
new flexibility in planning and laying out panels, 
but a substantial moneysavings that can be used to 
competitive advantage. 


Immediately available, this new breaker provides 


you can BE SURE...1¢ i7S 


Westinghouse 


many additional features. It accommodates the same 
special attachments as the K breaker, and is suit- 
able for both front or rear connection. Trip units 
are interchangeable. Ratings range from 125-400 
amperes at 600 volts, a-c, 250 volts, d-c; interrupting 
Capacities are 25,000 amperes at 600 volts, a-c, 
40,000 amperes at 240 volts, a-c. 


Both small size and assured performance have 
been designed into the new KL breaker to give you 
another first in quality by Westinghouse. Contact 
your Westinghouse representative, or write to 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. 
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Wagner Type DP motors 


Doubly Protected 


% Wagner Type DP Motors are protected by rugged, 
corrosion-resistant cast iron frames, smoothly rounded 
so that no moisture can collect on them. Motor feet are 
cast as an integral part of the frame for maximum 
strength and rigidity. 


%& Enclosures are drip-proof plus! Air intakes are located 
at the bottom of the endplates—air outlets are located 
at the base of the frame, one on each side. Specially de- 


signed baffles provide protection for the stator windings. 


The Wagner line of polyphase, drip-proof general purpose motors 
—rerated to the new NEMA Standards—pack more power into 
smaller frames, but give you the same high Wagner Quality and 
long life performance that have made Wagner motors “the choice 
of leaders in industry” for many, many years. These new Wagner 
motors are fully protected in the ball bearing models. Their con- 
struction makes them completely drip-proof—and virtually splash- 
proof. The extra large, diagonally split conduit box makes wiring 
easy. Smaller size and lighter weight mean more economical 
handling and installation. 


* *x * 


When you standardize on Wagner Motors—you get the advantages 

of a liberal warranty...of nationwide service facilities, with 

on-the-spot service, replacement motors and parts available from 
24 Wagner-owned Service Branches and more than 850 
Authorized Service Stations. You can also choose from 
a wide variety of types and sizes—single-phase or poly- 
phase—(from 1/125 to 400 hp.). 
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These new rerated Wagner Motors retain cation is necessary or desirable, you can a 
the features desired by plant engineers and lubricate these motors because they are 
maintenance men. provided with two lubrication openings. 
These Wagner Motors will operate for Bulletin MU-202 gives full details. Write 
years without regreasing. But...when lubri- for your copy today. 




















AVAILABLE WITH RESILIENT MOUNTING 
—SLEEVE BEARINGS UP THROUGH 5 HP. ) 


These Wagner standard motors, in ratings up through 5 horsepower, can be used for 
specialized applications because they are available in sleeve bearing models with 
endplates that will take resilient mounts. 


You can look to Wagner for a complete line of standard motors for specialized 
applications. The wide range of types and sizes permits the selection of a standard 
motor for almost any need. 7 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Ave. e St. Louis 14, Mo., U.S. A. 


ELECTRIC MOTORS @ TRANSFORMERS @ INDUSTRIAL SRAKES 
AUTOMOTIVE BRAKE SYSTEMS AIR AND HYDRAULIC 








BRANCHES IN 32 PRINCIPAL CITIES a : 
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Be Sure 
with a 


Matched-to-the-Machine | 


STEARNS MAGNETIC CLUTCH 


On many machines, a standard magnetic clutch does the job. | 




















On others, however, a special custom-made unit is needed for | 


the most profitable results. 








In either case, you’re right with 





Stearns — because this pio- 











neer in magnetic equip- 
ment builds both. 


























Here are important 








reasons why Stearns | 








magnetic clutches 





provide positive de- 





pendable control on 








such a wide variety of 














applications. 













@ Torque range from .4 to 30,000 
Ib. ft. 

@ Low inertia — fast, smooth en- 
gage and disengage. Split shaft, 
through shaft, two speed drives, 
forward and reversing drives — 
other special applications. 


@ Quiet and cool running. No 
metal-to-metal contact, no spark- 


ing. 
@ Automatic or manual control. 














®@ No toggles, yokes, shifters. 





@ Simple adjustment. 









Let Stearns’ design and engineering experience work for you. Consult 
your Sweet’s Product Design File or write for bulletin 226-C-2. 
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MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS 4 MAGNETS 


STEARNS MAGNETIC, INC. Fe mand cg gy Pm 













) 













in. in diam. Hand clearance is 1 13/16 
in. The grip and mounting studs are 
brass, finished in polished nickel plate. 
Cambridge Thermionic Corp., 445 Con- 
cord Ave., Cambridge 38, Mass. 


Circle No. 24, Reader Inquiry Facility, page 255 








AUTOMATIC AIR 
CONDITIONING TIMER 


Incorporating a two-day skip feature, 
new air conditioning timer is designed 
for use as an integral part of the 
equipment. It makes possible three dif- 
ferent ways of regulating the air con- 
ditioner. When set for manual opera- 
tion, the unit can be turned on and 
off in the conventional manner. With 








the timer in the automatic position, on- 
and-off-control can be pre-set for any 
hour within the day. It is also possible 
to put into play a skip-feature, con- 
trolling operation of the air conditioner 
for one or two days, which shuts off 
the air conditioner for the selected 
period and then turns it on automatic- 
ally. Telechron Dept., General Electric 
Co., Ashland, Mass. 


Circle No. 25, Reader | page 255 


SPECIAL-DUTY WING NUTS 


Two special-duty wing nuts are designed 
for use where lack of sufficient overhead 
or side space prohibits the use of stand- 
ard types. These include a “Low Wing” 
nut with a _ lower-than-normal wing 








height, and a wider-than-normal wing 
spread. Also available is a “High-Wing” 
nut, with a narrow, higher-than-average 
wing spread. Both types of nuts are 
available on special order. Like the 
standard wing nuts, both items feature 
Finger-Grip recessed wings. They are 
die cast of non-ferrous, rust-proof, and 
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Write for 
your copy 


“MAGNETIC MATERIALS” 


This 32-page book contains val- 
uable data on all Allegheny Ludlum 
ngnies materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 


ADDRESS DEPT. EM-65 
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with MUMETAL Shields 


Mumetal shields will give instant 
relief to interference caused by 
extraneous magnetic fields. This 
material can cure many troubles— 
solve many a problem for you. 

Use it where high permeability is 
required at low flux densities, such 
as in input and microphone trans- 
formers, hearing aid diaphragms, 
instruments, wireandtaperecorders, 
etc. For properly heat treating Mu- 
metal, we can also offer commer- 
cial hydrogen annealing facilities. 

A fund of technical data on 


STEELMAKERS to the Electrical Industry 


Allegheny Ludlum 





shields and other applications for 
Allegheny Mumetal is available— 
let us help with your problems. 

In addition to Mumetal and other 
high-permeability alloys, we offer a 
range of magnetic and electrical 
alloys and steels that is unmatched 
in its completeness. Our services 
also include the most modern facili- 
ties for lamination fabrication and 
heat treatment. @ Let us supply your 
requirements. Allegheny Ludlum 
Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 
® 
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4 “‘nowder to part” 


Quality Controlled 
Fluorocarbon 
Plastics 


U.S.G. quality control extends 
through every operation in 
the fabrication and custom 
molding of parts from duPont 
TEFLON, Kellogg KEL-F and 
BAKELITE fluorothene. 


This quality control insures 
uniform electrical, chemical 
and physical characteristics of 
the highest quality. It also as- 
sures uniform density and di- 
mensional stability permitting 
superior accuracy and depend- 
ability in the finished part. 


Get the advantages of these 
fluorocarbon plastics at their 
best. Whether your require- 
ments are for sheets, rods, 
tubing, tape, bars, cylinders, 
beading, electrical spaghetti, 
or parts extruded, molded or 
machined to your specifica- 
tions .. . see U.S.G. 


Write for Bulletin No. 300. 


UNITED STATES GASKET COMPANY 
Camden 1, New Jersey 


FABRICATORS OF (42 


FLUOROCARBONS & OTHER PLASTICS 


Representatives in principal 
cities throughout the world 


corrosion-resistant zinc alloy. The plain 
bright finish withstands normal usage; 
parts may be obtained in all commercial 
finishes when desired. Gries Reproducer 
Corp., 400 Beechwood Ave., New 
Rochelle, N. Y. 


Circle No. 26, Reader Inquiry Facility 


SOLENOID VALVE-PILOTED 
AIR VALVE 


Line of Hi-Cyclic solenoid valve-piloted 
air valves has been expanded to include 
models for 4%, *4 and 1 in. NPT sizes. 
Capable of high actuation rates and hav- 
ing the ability to operate on short elec- 
trical signals, the single solenoid valve 
(Model BVP-1) measures less than 11 


in. long and 5% in. wide x 4 in. high in 
the 1 in. port size; the double solenoid 
valve (Model BVP-2, illustrated). is 
less than 14 in. in overall length. 

The three and four-way valves are 
available for d-c voltages from 1.4 to 
175, and a-c voltages from 3.6 to 750. 
Electrical outlets are 4% in. NPT con- 
duit. The Beckett-Harcum Company, 
Wayne Road, Wilmington, Ohio. 

e No. 27, R er Ir ry Facility, page 2 


SIDE INDICATOR PANEL 
METERS 


In new side indicator panel meters, the 
scale length exceeds ASA specification 
for conventional 4-1-in. meters; panel 


area is less than '3 as much. Developed 


to save space and improve readability, 
Model 1145 meters are available for 
vertical or horizontal mounting. They 
require a panel area of only 5.5 sq in., 
compared to 16.4 sq in. for a conven- 
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cppe orrers HIGH QUALITY syncuros 
Cons Ca Ond 


Out of 9000 synchros recently supplied a customer 

for a single job, the rejection rate by his testing 

of some 20 characteristics was .095% on each test. ACTUAL SIZE 
Nearly 34 of the rejections were on minute differ- 

ences of calibration measurements. 


According to the customer, ‘‘this is far below 

rejection rates of 20% and 30% which we have 

experienced with regard to other sources of For full engineering information on size 
supply for like items.”’ 10, 11, 15 and 22 synchros of virtually every 
type and avaivsable for 3 weeks or less deliv- 
ery,write or phone, T.W. Shoop, Sales Mgr. 
Phone (Suburban Phila.) MAdison 6-2101. 


A second customer reports that he has found CPPC 
synchros to have the next to the lowest rejection 
rate out of 500 suppliers. The only vendor having 
a lower rejection rate was a resistor manufacturer. West Coast Rep Wm. J. Enright, 988 Ken- 
(Names of both customers available on request.) sington Rd., Los Angeles. MUtual 6573 


It costs no more to have the best! For highest Direct Export Sales inquiries to: Andrew 
consistent quality and accuracy, specify CPPC. S.Szucs, Inc.,50 Broad St., New York 4,N_Y. 


LOOK TO CPPC FOR prop SYNCHRO PROGRESS 
oa 
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Radio Cores, Inc., created and originated 
ENGINEERED ECONOMY IRON CORES . which are avail- 
able at money saving prices and from stock 


Now we have added six new Engineered Economy 
lron Cores to expand our line to fourteen, covering most 
insert and threaded applications. 
As the originators and creators of Engineered Economy Cores 
leaders in engineering, quality, delivery and supply of 
samples, we are pleased that our tremendous volume 
enables us to lead in lower prices, too 
This has been achieved through our efficient production 
and your acceptance of ‘‘EE”’ cores. 
We maintain -an inventory of ‘‘EE’’ cores to 
eliminate your inventory problems and 
save you down time. Make certain that your 
‘EE’ cores come from the originator 
RADIO CORES, INC. 
We welcome your inquiries on 
“Custom Engineered Cores."' 


Write for our new “EE” 
Taleo like Molle). 40-1 


** TRADE MARK 


of Ince: 
mpa 
Tio Goes, 


9540 Tulley Avenue e@ Oak Lawn, Illinois 











tional 4-14 in. round instrument and 
18.6 sq in. for a 4-'4-in. rectangular 
meter. 

Overall dimensions of Model 1145 
meters are 3.5 in. wide x 1.3 in. high 
by 3.5 in. deep (plus terminal length 
as required). Weight is 9.8 oz. 

Meter has an initial accuracy of + 
2 per cent of full scale deflection on 
d-c and +5 per cent on a-c. Micro- 
ammeter, milliameter, and ammeter 
ranges are available from 50 ma d-c; 
a-c voltmeter ranges from 25 to 500 
volts; d-c from 50 mv to 500 volts. 

All meters are self-contained in dust- 
proof plastic cases and provide an ex- 
ternal zero adjuster accessible from 
the front. A bilevel scale reduces paral- 
lax. The front cover is made of clear 
plastics, curved to admit light from all 
directions. Instruments are magnetic- 
ally shielded so that they may be in- 
stalled on magnetic panels up to 14 in. 
thick without recalibration. Interna- 
tional Instruments, Inc., New Haven 
15, Conn. 

Circle No. 28, Reader 


MULTI-PURPOSE 
BINDING POST 


Feature of a multi-purpose binding post 
is an outer diameter of only % in.; 
this permits ease in mounting on 34 in. 
centers, or less if desired. The post can 
be mounted on panels up to %6 in. 
thick. Metal parts are brass, cadmium- 
plated 0.0003 to 0.0005 in. thick to 
withstand 50-hr minimum salt-spray ex- 
posure. Insulation consists of molded 
phenolic (in accordance with MIL-P-14, 


type CFG) which will withstand ap- 
proximately 295 F without distortion. 
Hex studs are recessed into a hex nest 
in the phenolic insulator to prevent 
turning. The %2-in. crosshole of the stud 
is flush with the base to minimize crimp- 
ing or cutting of the inserted wire lead. 
Back-of-panel stud is equipped with two 
hex nuts and a solder terminal to per- 
mit either a connection with a wire lead 
between the two nuts or a soldered 
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How Graflex, Inc., cut production costs 


with a Kodak Contour Projector 


If you've been thinking of optical 
gaging only in terms of toolroom 
measurement or final inspection, 
see what it does when linked to 
production operations. 


GRAFLEX, INC., was producing a com- 
plex precision part in which spacing 
of 40 holes and 12 bosses had to be 
held to +.001”. 

To solve this tolerance problem, 
Graflex used a Kodak Contour Pro- 
jector because: (1) mechanical gages 
would have been too costly for the 
required run; (2) optical gaging would 





Graflex, Inc., used a Kodak Contour Pro- 
jector, Model 2A, for this operation. The 
Model 2A is completely equipped for 
precision micrometry. In addition, it has 
a magnification selector, built-in surface 
illuminator, and permits the staging of 
parts in any plane. As with all Kodak 
Contour Projectors, it requires no hood. 


MAY 1955 


be faster; (3) the Kodak Contour Pro- 
jector gave a quantitative as well as 
qualitative check. 

Here’s how this helped cut production 
costs and speed the work: 

Optical gaging made it possible to 
check parts as they were run, to dis- 
cover errors before more time and 
labor were spent on the part; no ex- 
pensive machining was wasted on 
parts later found to be out of toler- 
ance. It assisted in assembly opera- 
tions, too, since the exact condition 
of the parts was known. And the 
part could be quickly rechecked at any 
point during production when a ques- 


tion of tolerance or condition arose. 
A Kodak Contour Projector was 
also used in final inspection—doing 
in 20 minutes a job estimated at 434 
hours by surface plate inspection. 
When therun was completed, the com- 
parator was available for another job. 
Perhaps you have production prob- 
lems that can be solved by fast, ac- 
curate, complete measurement and 
inspection. There’s a field representa- 
tive in your area who can evaluate 
your needs for you. To get in touch 
with him, or for a copy of the illus- 
trated booklet “Kodak Contour Pro- 
jectors,”” mail the coupon below. 


the KODAK CONTOUR PROJECTOR 


NAME 


COMPANY 


STREET. 


CITY. 


ee IY 


EASTMAN KODAK COMPANY 


Special Products Sales Division, Rochester 4, N. Y. 


[[] Please send me a copy of your booklet “The Kodak Contour Projectors.” 
([] Put me in touch with your representative. 
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VHS* RELAY 


(*Very High Sensitivity) 
Model 266 


Sample specs. are: | 
0.2 micro- 


amperes, (12,000 *_ , 
ohms coil) or, 0.1 
millivolts, (5 ohms.) ‘ 


@ The VHS is a balanced 
armature, Alnico magnet type 
relay. It is internally shock- 
mounted and resistant to 
vibration. The screw-on cover 
is gasket sealed. It can be opened and resealed. 
Connections: 9 pin octal style. Dimensions: 1% 
diameter x 214 long. Weight: 4 ounces. Sensitivity: 
Infinite variations from 0.2 Ua. to 10 Amp. or 
0.1 Mv. to 500 volts, self contained. Higher volts 
or amps with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. Differential 
1%. The degree of resistance to shock and vibra- 
tion primarily depends upon sensitivity and type 
of action wanted. In general, the relays will not 
be permanently dam- t 
aged by shocks of 9 

100 G’‘s and vibra- 

tions up to 2,000 cps = 2) =t i 
at4 G’s.The most sen- 4 

sitive relays may close 
their contacts under 
these conditions. 
Contacts: SPST or 


SPDT, 5-25 Ma. D.c. ( | 2 
Other ratings to V2 is ee ¢ 





o 


Amp. A.C. A locking 6 7 j 
coil gives high pres- - P| 

sure and chatter free ~*%e- 5 bh @ 
contact under shock sta, Ak 

and vibration. : rw 
Prices: $20 - $80. —— 


Delivery 4 to 6 weeks. 
Assembly Products, Inc., = 
Chesterland 14, Ohio. 


Write for explanation of symbols 


AUTOMATIC 
PYROMETER 


SIMPLYTROL 















Cat 


No. 4531 0/2500° F. 
Price $132.00 


Thermocouple type Automatic Pyrometer for 
controlling temperature in furnaces, ovens, 
and processes. The Simplytrol is economical 
ond reliable with few moving parts. There 
are no vacuum tubes. The regular load relay 
is S.P.D.T. 5 Amps. Optional heavy duty 
relays to 40 Amps. 


10 temperature ranges cover from —75° to 
3000° F. Several special ranges to —400° F. 
“On & Off’ control for holding the desired 
temperature works on gas, oil or electric 
heat. Indicating meter-relay is medium high 
resistance and has bimetal cold junction com- 
pensation. For use with all standard thermo- 
couples. Accuracy 2%. 


“Avto-Limit’’ switch changes Simplytrol from 
automatic controller to limit pyrometer for 
safety shut down or warning. Cabinet: 62x 
64x92 inches. Also flush panel mount models. 
Send for new Bulletin G-7 for more dato. 
Assembly Products, Inc., Chesterland 14, Ohio. 
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connection. Two types of binding posts 
are available: No. 29R (red) and No. 


29B (black). Grayhill, 561 Hillgrove 
Ave., LaGrange, III. 
Circle No. 29, Reader Inquiry ty, page 


MINIATURE TANTALUM 
ELECTROLYTIC CAPACITOR 


Small tantalum electrolytic 
Series NT, measures 1g in. 
in. in length. Retaining all the charac- 
teristics of larger prototypes, the capaci- 
tor is suited for transistor, printed cir- 
cuit, and other applications where space 
is limited. 


capacitors, 





NT 


Features of the Series 
extremely low leakage. long shelf serv- 
life, stability and excellent power- 
factor characteristics in the range from 
20 deg to 55 deg C. Capacity range 
is from 1.0 mf at 16 DCWV to 8.0 mf 
at 4 DCWV. Cornell-Dubilier Electric 
Corp.. South Plainfield. New Jersey. 
No. 30, Reader Inquiry Facility, page 
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CLOSE-COUPLED PUMP MOTOR 


Totally enclosed. explosion-proof, close- 
coupled pump motors are designed spe- 
cifically for use with centrifugal pumps 
operating in dangerous, damp or dusty 
locations. Available in ratings ranging 
from 1% to 25 hp. its features include 





a face-type registered mounting bracket 


for accurate shaft alignment and simpli- | 
fied pump mounting, precision ground | 
shaft for accurate pump impeller mount- | 


ing, and solid flange and brass slinger 
for complete liquid deflection. 

The totally enclosed models are sealed 
for use in locations where dusts, acid 


fumes, excessive moisture, or other 


diam x 6 














SHAV-PAK 
LOW PRICE! 
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Plugs into 
Cigarette Lighter 
109 on Dash 


$192 AND UP 


UST PRICE 





















CTRIC RAZORS 
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“ust. 
PRICE 


IGH’ 
mise INVERTER 


WITH GREATER OUTPUT 
DICTATE REPORTS ACCURATELY-PROMPTLY! 








SHAVE IN — COMFORT 
OF YOUR CAR, 
Boat or Plane! 





Specially Designed for 


Operating Standard A.C. 
Electric Shavers in 
Automobiles, Buses, 
Trucks, Boats, and 
Planes. 


ake your car, boat or plane 


a “rolling office’’ 
with ATR INVERTERS 


for changing your 
storage battery 
current to A. C, 









ELECTRICITY 


Ansyhert 


in_ your own car? 





ATR INVERTERS ... 


especially designed for operating 
standard HO voltA.C. . 


DICTATING MACHINES @ TAPE RECORDER 


@ WIRE RECORDERS 
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Stromberg-Carlson uses new Du Pont MYLAR to 


REG. U. S. PAT. OFF. 


increase switchboard wire production rate 46% 


Close-up of serving machine showing 
method of application of “Mylar” as a 
switchboard wire insulation material. 
(Machine stopped for photo purposes.) 


& 


N 


te > ~~ 
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Unusual properties of “Mylar” make possible improved insulation 


Here’s another example of the outstanding improve- 
ments now possible with Du Pont ‘‘Mylar”’ polyester 
film—switchboard wire made by Stromberg-Carlson. 
The company reports that ‘““Mylar,”’ one-half the thick- 
ness but twice the tensile strength of the material for- 
merly used, increases the production rate of the switch- 
board wire insulating machines up to 46%. And the 
superior insulating properties of ‘““Mylar,” along with 
its physical properties, give many other important ad- 
vantages. 

For example, Stromberg-Carlson tests show a three- 
to-one improvement, after humidity exposure, for the 
insulation made with Du Pont ‘‘Mylar.’’ What’s more, 
“Mylar” is tough, flexible, heat-stable, has good aging 


Du Pont cero 


Find out more about new 
Du Pont‘ Mylar.’ Send for 
your free copy of the new 
booklet that gives you the 
facts and figures...shows 
you how this versatile film 
is already beingused to ad- 
vantage as slot and phase 
insulation in motors... 
layer insulation in trans- 
formers... as primary in- 
sulation and barrier tape 
for wire and cable. 


MYLAR’ 


polyester film 


REG. U.S. PaT. OFF 
BETTER THINGS FOR BETTER LIVING 
-+» THROUGH CHEMISTRY 


MAY 1955 


qualities . . . and it reduces the outside diameter of 
finished wire by approximately 5 mils. 
HOW CAN YOU MAKE YOUR PRODUCT 
BETTER WITH ““MYLAR’‘? 


New Du Pont “Mylar,” used alone or in combination 
with other materials, may well offer you an opportunity 
for improving your own products. “‘Mylar’’ has an aver- 
age dielectric strength of 4,000 volts /mil. Tensile-strength 
average of 23,500 p.s.i. permits its manufacture in gauges 
as thin as 14 of a mil (0.00025 inch). “‘Mylar’’ is inert 
to the attack of most solvents and insensitive to mois- 


ture. Its thermal stability permits an operating range 
of -60°C. to 150°C. 


***Mylar’’ is a registered Du Pont trade-mark for its brand of polyester film 


E. I. du Pont de Nemours & Co. (Inc. 
Film Department, Room 5-EM, Nemours Bldg 
Wilmington 98, Delaware 


Please send me sample and further information on “Mylar” 


— 
| 
| 
| 
| 
| 
polyester film. | 
| 
Name | 
| 
| 
| 
| 
| 


Firm 





Street Address 














When youre looking for 


a material 


that withstands 


VIBRATION... 


MICARTA will stand up under severe vibration. It can take repeated shocks 
without effect. It resists pressure ... fights corrosion... can’t rust. It’s an 
ideal insulator. It will not fuse. It can be accurately fabricated, easier and 
more economically than metal. How can this unusual combination of physical 
properties serve and save for you? Use the coupon for the complete story. 


J-06584 


Westinghouse Electric Corporation, Trafford, Pa. 
In the Textile Industry Micarta Micarta Division, Attention: L. A. Pedley 


is serving in applications like 
shuttles, bobbins and spinning 
buckets. 


Sir: (Please check one) 


Please have your representative call 


Please send me complete facts 
on MICARTA 


Name 
Company 
Address 


City 





harmful substances prevail. Larger rat- 
ings are double-enclosed and fan-venti- 
lated for rapid heat dissipation. Smaller 
ratings are self-cooled by radiation. 
The explosion-proof models, certified 
by Underwriters’ Laboratories, Inc., are 


| fitted with a specially sealed conduit 


box, elongated bearing sleeves, spark- 
proof aluminum fan and long bracket 
registers. Other design features include 
asbestos-protected windings, normalized 
castings, Lubriflush lubrication of bear- 
ings and solid cast rotor. U.S. Electrical 
Motors Inc., Box 2058, Terminal Annex, 
Los Angeles 54, Calif. 

Circle No. 31, Reader Inquiry Facility 


SIX-POLE, DOUBLE-THROW 
RELAY OPERATES UP TO 125 C. 


Capable of withstanding 0 to 2000-cycle 
vibrations to 30 g, and shock to 60 g 
without contact opening, Type FC-6 
six-pole DT relay is designed to exceed 
MIL-R-5757B and to meet MIL-R-25018 
and MS-24115. Models are available for 
operation in ambient temperatures up 
to both 85 and 125 C. Nominal coil volt- 
age is 26.5 volts de. 


Features include simplicity of moving 
parts; extreme rigidity for high vibra- 
tion and shock; high contact pressures; 
low contact bounce; and absence of 
internal gaseous materials which might 
vaporize and cause contact unreliability. 
Struthers-Dunn, Inc., Pitman, N. J. 

No. 32, Re 


VINYL GLASS SLEEVING 


Improved electrical properties are 
claimed for a vinyl glass sleeving com- 
bining stabilized organic resins with 
those of the silicone group. Called BH 
Vinyl-Sil 8000, the sleeving is made 
for a minimum dielectric breakdown 
of 8000 volts, meeting NEMA Grade 
B-A-1 requirements, which calls for 
only 5000 volts. Addition of the high- 
heat and moisture-resisting properties 
of silicone to the ability of vinyl-glass 
sleeving to withstand abuse is said to 
result in a sleeving with outstanding 
physical and electrical properties; di- 
electric strength of the sleeving is “still 


unchanged” after 2000 hr of 130 C. 
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Photo courtesy of Associated Spring Corp. 


Need a spring for service above 500° F.? 


When it is a question of strength and resistance to fatigue 
and relaxation under corrosive conditions — 


Particularly when temperatures range over 500°F. 


and other materials do not perform satisfactorily — 


That is the time to see how INCO Nickel Alloys may 
solve the problem for you. 


Inconel and Duranickel, for example, are widely used 
for springs that must resist relaxation at stresses up to 
70,000 psi and temperatures up to 650°F. 


Inconel “X” goes even further. It maintains 90 per cent 
of its room-temperature mechanical properties up to 
900°F., 80 per cent up to 1100°F. Combines excellent 
resistance to heat, corrosion, and relaxation at stresses 
up to 100,000 psi. (Maximum recommended design stress, 


jxco, Nickel Alloys 


meece«*** MONEL® © “R’® MONEL © “K’’® MONEL * “KR’® MONEL 
“S”® MONEL * INCONEL® * INCONEL “X”® 
INCONEL “W”® * INCOLOY® * NIMONIC® Alloys 
NICKEL * LOW CARBON NICKEL * DURANICKEL® 


MAY 1955 


corrected, decreases as heat exceeds 700°F.) 


Other Inco Nickel Alloys—Monel, “K” Monel, Perma- 
nickel® — help solve special spring problems. Perma- 
nickel, for example, combines good electrical conductivity 
with excellent heat and fatigue resistance. 


Why don’t you let Inco engineers help you find the 


right spring for severe service. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Technical Service Section, EM-5-55 
Development and Research Division, 

67 Wall Street, New York 5, N. Y. 

Please send me information on: 

“FP. 


2. [1 Names of manufacturers of Inco Nickel Alloy springs. 


1. [J Springs for use at 





Name _ __ Title_ 


Company 


Company Address 


Product 
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26 SERIES 
OF RACK & PANEL CONNECTORS 


Interconnection of vital electronic equipment demands a wide 
variety of connector designs. At AMPHENOL this demand has 
resulted in the most comprehensive connector line available to 
the electronics industry —AN connectors, RF connectors, Blue 
RIBBONS, and hundreds of special components. In the latter cate- 
gory are the 26 series of Rack & Panel connectors, which includes 
three distinctly different designs, each offering excellent design 
and mechanical characteristics. 


4,5, 7 & 9 Contact Miniature Connectors 


Designed to cover a wide range of miniaturized applications 
by the use of interchangeable hardware and contacts. Hex nut 
type has threaded body for panel mounting without the use of 
external shells. Locking Clip type permits positive mating with 
Hood & Cable Clamp type. All with male or female contacts. 
Bodies molded of AMPHENOL 1-501 blue: gold plated contacts. 


| 


14, 15, 18, 21 & 34 Contact Miniature Connectors 


Extremely small pin and socket type connectors available in 
numerous contact arrangements. Have guide pins and bushings 
for positive alignment. Contacts are brass, gold over silver 
plated. Bodies are melamine. 


11, 15 & 20 Contact Connectors 


Available with protective aluminum housings with top or side 
cable outlets. Connectors have eyelets inserted in the mounting 
holes for extra strength. Interlocking barriers prevent acci- 
dental shorting. Bodies are mica-filled phenolic; contacts are 
brass, gold over silver plated, and are molded into the insert. 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 
In Canada: AMPHENOL CANADA LIMITED Toronto 








Superseding BH “649”, the new BH 
Vinyl-Sil 8000 has the added advantage 
of being moisture-resistant and free 
from capillary attraction to water, in 
addition to offering excellent chemical. 
oil and heat resistance. Also, vinyl- 
chloride resins have been stabilized to 
make the insulation non-corrosive with- 
in the operating temperature range 
There is no entrapped moisture in the 
sleeving to impair the effectiveness of 
the varnish impregnation. 

The supporting braid of the sleeving 
is woven from continuous filament Fi- 
berglas yarns. Special heat treatment 
removes all foreign matter and also 
prevents the finished sleeving from fray- 
ing. The braid is then coated with a 
continuous film of modified vinyl-chlor- 
ide plasticized to maintain flexibility 
with maximum heat stability and resist- 
ance to flow. Low-temperature flexibility 
is said to be —50 F when bent around 
a 1X mandrel. Color stability is report- 
ed as excellent. 

The sleeving meets requirements for 
Class B-A-1 insulation under ASTM 
and NEMA Specifications, and perform- 
ance requirements under Mil-I-3190. It 
is available in ten colors in all standard 
sizes from No. 24 to &% in., inclusive, 
with up to 2 in. diam on special order. 
It may be obtained on spools, in coils, 
in 36-in. lengths, or cut to specifications. 
Harris Manufacturing Company, Con- 
shohocken, Pa. 

Circle No. 33, Reader Inquiry Facility, page 25 


POW DERED-STEEL COUPLING 


Gear-type coupling, the Medium Duty 
features a one-piece smooth sleeve and 
hubs made of powdered steel. Featuring 
a simplified 7-part design, its fabrica- 
tion method is said to make possible 


prices competitive with those for chain, 
pin-and-bushing and flexible disk or 
grid type couplings. Higher horsepower 
capacity; smooth exterior, and longer 
service life are said to be other ad- 
vantages. 

Manufactured in one size only, the 
coupling can accommodate shafts from 
14 in. to 114 in. Hubs and sleeve are 
made of powdered steel with a tensile 
strength of 35,000 psi. Asbestos-neo- 
prene seals—highly resistant to heat and 
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revolutionary ALUMIN UM CORE BOX } construction 


withstands HIGH TEMPERATURE * VACUUM IMPREGNATION 
HEAVY WINDING STRESSES * SHOCK and VIBRATION 


This is a development which calls for immediate changes in 

purchasing specifications for Tape Wound Cores, because intro- 

duction of the Aluminum Core Box means designing your toroids 
around four important new advantages: 

1. Use of an aluminum core box means the new Magnetics, Inc. 
tape wound cores will withstand temperatures of at least 450° F. 

2. Because of the unusual seal provided by forming the aluminum 
over the silicone glass seal, true vacuum impregnation of your 
coils is now possible. Varnish cannot penetrate the core box and 
affect magnetic properties of the tape. 

3. The strong aluminum construction absolutely prevents deflec- 
tion of the core box when coils are wound—a distortion-free 
construction which means no change of magnetic properties. 

!. Cushioned with an inert material, the tape winding in the core 
box is protected against vibration and shock. In most cases it is 
so completely minimized that it is no longer a problem. 


Because of the many advantages of these new Magnetics, Inc. Tape 
Wound Cores, it will pay you many times over to specify “Alumi- 
num Core Boxes” on your next order. 


TPATENT PENDING 
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Immediately available in 109 stand- 
ard sizes, using all commercially 
available magnetic materials. 


ALL Performance -Gaaanteed 


For full details, write for 
Bulletin TWC-200 
Catalog TWC-100 





MAGMNETICS inc. 


DEPT. EM-21, BUTLER, PENNSYLVANIA 
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corrosion—keep out foreign matter, seal 
in lubrication. The spring-steel snap 
rings can withstand 50,000 lb of end 
thrust. Bore sizes are from 1% in. to 
114 in., with standard keyways and set- 
screws. All bore tolerances are 0.001- 
0.000. Initial grease lubrication lasts 
up to two years. Coupling Division, Sier- 
| Bath Gear & Pump Co., Inc., 9252 Hud- 
| son Blvd., North Bergen, N. J. 
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FLAT ENCAPSULATED 
WIREWOUND RESISTORS 


Flat encapsulated resistor is said to of- 
fer substantial space-saving over that re- 
quired by conventional round resistor 
with the same wattage and comparable 
| resistance characteristics. A non-induc- 
tively wound, high-precision unit, the re- 
sistor will remain stable in ambient 









ta 






be 2 in the space of 1 
cA 


‘ 


ACTUAL SIZE 


temperatures from —65 to 125 C and 
meet “A” characteristics of salt water 
and humidity tests. Available are 14, 4, 
%4, and l-watt sizes. Standard perform- 
ance tolerances range down to 140 of 1 
per cent. RHO Engineering Co., 4205 


savec. ! Sepulveda Blvd., Culver City, Calif. 
s fe f 2 
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KESTER FLUX-CORE SOLDER saves plenty of time | INDUCTION MOTOR 
on every job because it’s work-formulated to | Applications of Model D7302 distrib- 
increase soldering speed and efficiency. That’s uted-wound induction motor include use 

; aig in business machines, dictating ma- 
why everyone’s switching to Kester ... the | chines, facsimile equipment, tape re- 


right name to remember for top quality solder. 













THIS IS IT... . the informative 78-page Kester textbook 
“SOLDER .. . Its Fundamentals and Usage.” Send today! 
14 to 400 hp, Model D7302 is made with 


| a precision die cast zinc housing to as- 


: : .._.. | sure perfect bearing alignment and air 
COMPANY a209 Wrightwood Avenue, Chicago 39, Illinois | ..,, concentricity. Motor is available in 
Newark 5, New Jersey « Brantford, Canada 2, 4, 6, 8 and 12-pole versions, single and 





corders and other commercial and mil- 
itary devices. Available in ratings from 
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Flexibility in Application 
Versatility in design... 


packaged 
analog-digital 


converters 


Shaft Position to Digital Converters features 
reliability, long life, non-ambiguity and speed 
makes these converters ideal for computers or 
data handling systems where serial read-out is 


Ys 


a 
ten 


preferred. Librascope converters transmit infor- 
mation at almost any rate desired up to 1 mc and 
in some cases above, and may be multiple time- 
shared, holding extra circuitry to a minimum. 
All units quickly adjustable, syncro-mounted. 
Available in Binary, Gray code or Binary deci- .. 7 

mal code as shown in chart below. Special units -™ FEATURES: 
may be designed to your order. 


Write for catalog information. a age eee 
a brush pick-off system 


Reads out serially into 
DIMENSIONS relays or single or multiple 
DIAMETER X LENGTH scan matrices 















RESOLUTION PER 
INPUT SHAFT REV. 


RESOLUTION 
OVER FULL RANGE 


MODEL” 
























7 digit 1 part in 128 Analog-digital or digital 
; a ereeame aa nalog operatior 
13 digit 1 part in 8192 ee 
reneyY 17 digit 1 part in 131,072 a Ret 









19 digit 1 part in 524,288 


* oyncro-mounted 




































200 1 part in 2000 36" x 42%,” Associated circuitry can be 
A Y,7 : A a7 + 
BINARY 0-36 200 1 part in 3600 36” x47%p" designed to fit your 
[one 0-20,000 200 1 part in 20,000 Bie" XA Wi hac: 





DECIMAL 





0-36,000 2 1 part in 36,000 


00 


Precision gearing 

Shaft Speed: 120 rpm continuous 

Operating temp: —55° C to +-75° C 

Shock and Vibration: up to 15 G, 5 to 500 cps. 












3,4" 1%," 


* SPECIAL 
eUNITS 
AVAILABLE 


Life Expectancy: Function of lead current, 
For 13 digit unit @ 2 ma. per brush, life approx. 
5x10® breaks or makes at approx. 120 rpm. 


Engineers, physicists and mathematicians 
interested in challenging California careers, ( 
contact Mac McKeague, Personnel Director. 


IBRASCOPE 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION COMPUTERS. COMPONENTS AND CONTROLS. 


LIBRASCOPE, INC. + 808 WESTERN AVENUE * GLENDALE, CALIFORNIA 
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in a beautiful 
plastic housing 
» moided by... 


ers): 


This attractive housing, molded for Granco Products, Inc. o! 
Long Island City, N.Y. is helping this company increase its 
sales in the competitive radio market. Ultra compact and hand- 
some, it is made with simulated finish of ebony, grained walnut 
or ivory. The new paragrid panel, horizontally slotted, is a 
striking example of plastic molding at its finest. 


If yours is a quality product that must meet competitive 
conditions, it will pay you to get in touch with K & J for that 
touch of style in plastic molding that only long experience can 
provide. 


Write for Booklet on your letterhead 


KUHN & JACOB MOLDING & TOOL CO. 


1204 SOUTHARD STREET, TRENTON 8, N. J. 


CONTACT THE 
K&J 
REPRESENTATIVE 
NEAREST YOU 


S. C. Ullman, 55 W. 42nd St., New York, N.Y. 
Telephone—Penn 6-0346 


Wm. T. Wyler, Box 126, Stratford, Conn. 
Telephone—Bridgeport 7-4293 


Wm. A. Chalverus, Carson Road, Princeton, N.J. 
Telephone 1-3170J2 


dual-speed combinations, in standard in- 
duction and synchronous types. Fea- 
tures include double-end forced ventila- 
tion: resilient or end mounting; and 
light weight. Motor is also said to have 
an extremely low temperature rise and a 
well balanced magnetic circuit. Howard 
Industries. Inc.. Racine, Wis. 
cle No. 36, Reade nquiry Fa 


34 HP VARIABLE 
SPEED REDUCER 


Infinitely variable speed reducer with a 
constant torque rating of 100 in.-lb (%4 
hp at 450 rpm) is designated Model 24 
Zero-Max. It gives full variable speed 
from zero to one-quarter the input 
speed, weighs only 25 lb, and measures 
7144 x 101% x 6%. excluding shafts and 
brackets. 


Features include a screw hand wheel 
for speed change, 4-way mounting 
brackets for ease of installation, and 
instant speed change even when run- 
ning. Applications include use on ma- 
chine tools, conveyors, packaging equip- 
ment, pump drives, and other equipment 
requiring wide infinite speed range with 
accurate speed change. Revco Inc.. 2 
East Franklin Ave., Minneapolis 4, 
Minn. 

ircle No. 37, Reader inqu Facility 


VALVE-IN-HEAD CYLINDERS 


Cylinders with electrically or air oper- 
ated valves built in the rear head are 
designated Models SVE and SVA. re- 
spectively. They are available in 2- and 


3-in. bores and in any length of stroke 
up to 60 in., with or without adjustable 
cushions. 

The cylinders have ground and pol- 
ished stainless steel rods, honed brass 
tubes and Nyloned bearings. The built- 


ELECTRICAL MANUFACTURING 





where SPECIAL REQUIREMENTS 


dictate Motor Construction 





@ This peculiarly shaped motor opens and closes pipe line 
- valves without fail in all types of weather. It is a special weather- 
proof torque motor designed by Peerless Electric in cooperation 
with a valve manufacturer and is equipped with an electrically 
operated brake. The motor shown here measures approximately 
10” in diameter and 31” in length but Peerless can produce it in 


pr many other sizes. 


ae The outstanding product performance attained with this motor 
nd is a result of teamwork engineering—Peerless—OEM coopera- 
BUSINESS CHARACTER 


Rice Looens I tion. Submit your next motor problem to Peerless. We'll work 
of He Morld 
Association with you to design or select the one motor that operates your 


NAME - PRODUCT ~ POLIC 





product best. 


ELECTRIC MOTOR DIVISION 


the Peerless. Electric comPANY 


FANS - BLOWERS - MOTORS - ELECTRONIC EQUIPMENT 
1503 W. MARKET ST. - WARREN, OHIO 
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COIL 
BOBBINS 


Our special machinery and high production methods work in com- 
bination with rigid quality control to provide you with the finest 
in coil bobbins at lowest possible cost. 


Your specifications are met to the most critical tolerances. Work- 
manship is precise and carefully inspected. You can order in 
quantity, in any size or shape, flanges of all types, and be sure of 
uniformity throughout. Only fine dielectric materials are used — 
kraft, fish paper, acetate, phenol impregnated or combinations. 


With Precision Bobbins you eliminate rejects, waste, loss of time— 


get better coils at less cost. Prove it to yourself! Send specifications 
for samples. Ask for literature. 


PRECISION LOW COST PAPER TUBES 


Order in any length, size, shape, I.D. or 
O.D. and in any quantity. Precision Paper 
Tubes are crush resistant and light weight, 
with excellent dimensional stability. They 
are fabricated to the same high standards 
governing Precision Bobbins. 


Send for samples and Arbor List of over 2000 sizes 


Sales Representatives in: 
New England: Missouri, Southern Illinois, lowa: 
Framingham, Massachusetts, Trinity 3-7091 St. Louis, Missouri, Sterling 2318 
Metropolitan New York, New Jersey: Maryland: 
Jersey City, New Jersey, Journal Square 4-3574 Baltimore, Maryland, Plaza 2-3211 


Upstate New York: Philadelphia, Camden: 
Syracuse, New York, Syracuse 4-2141 Philadelphia, Pa., Chestnut Hill 8-0282 


Northern Ohio, Western Pennsylvania: California: 

Cleveland, Ohio, Atlantic 1-1060 Pasadena, California, Sycamore 8-3919 
Indiana, Southern Ohio: Canada: 

Logansport, Indiana, Logansport 2555 Montreal, Quebec, Canada, Walnut 0337 


y PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO 47, ILL. 
Plant No. 2: 79 Chapel St., Hartford, Conn. 


in valves are of the spool slider type, 
with the positive motion of the spool 
achieved by momentarily bleeding air 
from one end or the other. 

On Model SVE (illustrated) the ac- 
tuation of the cylinder is accomplished 
through two solenoids available for 
either 110- or 8-volt operation. On 
Model SVA, the actuation is achieved 
through two bleeder valves. 

The valves feature large ports 
throughout for fast actuation and two 
built-in speed controls. The solenoid 
coils are molded in epoxy resin and im- 
pervious to moisture. A choice of foot 
mounts, flange mounts, swivel brackets 
and rod clevis is available for mounting 
cylinders in any position. The A. K. 
Allen Co., 57 Meserole Ave., Brooklyn 
2 mes 
Circle No. 38, Reader 


SEMIDIRECT LIFT 
SOLENOID VALVE 


Bronze semidirect-lift solenoid valve is 
full-ported, normally closed (when de- 
energized), and features packless con- 
struction. The general-purpose valve is 
suitable for use with air, oil, or other 
media not harmful to bronze or 316 or 
415 stainless steel. 


In ‘operation, when the solenoid is 
energized the coil lifts the pilot valve 
assembly from the pilot valve orifice, 
thus relieving the pressure on the top 
of the piston. Line pressure then lifts 
the piston. When there is no line pres- 
sure, the pilot valve assembly engages 
the piston directly, lifting it from the 
full port area. This assures positive 
opening even at 0 psi. When the sole- 
noid is de-energized, a spring over the 
piston provides positive closing. 

Suitable for pressures from 0 to 150 
psi and temperatures to 250 F, valve 
is available in sizes to fit 44-, 34- and 
l-in. pipe sizes. 

Features include low current con- 
sumption and instantaneous operation, 
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..- High Density Mallory 1000 Metal 


A. the wrist moves, a tiny balance weight of Mallory 1000 
Metal swings back and forth inside this dainty self-winding 
watch and keeps the spring wound just right. 


Only by making this weight of Mallory 1000 could the watch 
be made so small. The high density of this unique material 
compresses maximum inertia into minimum space. Its excel- 
lent machinability and high degree of uniformity make it pos- 
sible to produce the close tolerance demanded by this applica- 
tion...as well as for numerous uses in counterweights, 
rotors and other precision-made parts. 


An alloy of tungsten, nickel and copper developed by Mallory’s 
extensive research in powder metallurgy, Mallory 1000 has 
exceptional physical properties. Its density is about twice 
that of steel or brass. Its tensile strength, rigidity and hard- 
ness are comparable with many steel alloys. It can be machined 
readily to micro-inch finish, and has excellent weather- 
ing qualities. 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd.., 
110 Industry Street, Toronto 15, Ontario. 


Serving Industry with These Products: 
Electromechanical—Resistors ¢ Switches @ Television Tuners @ Vibrators 
Electrochemical — Capacitors ¢ Rectifiers ¢ Mercury Batteries 


Metallurgical— Contacts e Special Metals and Ceramics e Welding Materials 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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Also highly efficient as a radioactive shielding material, 
Mallory 1000 offers space-saving opportunities in varied 
product designs. For information, write to Mallory today for 
a copy of our latest Technical Bulletin. 


Highly Uniform Physical Properties 


Made to strict standards of uniformity, Mallory 1000 
gives you specified properties on which to base your 
designs ...instead of vague “typical” characteristics. 


Average Minimum 


Density 16.96 gm/cc 16.71 gm/cc 
(parts up to 2500 grams) 


Tensile Strength 112,000 psi 94,000 psi 
(ultimate) ' 


Modulus of Rupture 220,000 psi 180,000 psi 
(simple beam, center loaded) 


Elongation (% in 2°’) 2% ’ 


Expect more...Get more from ’ 


P.R. MALLORY & CO. Inc - ' 





P. R. MALLORY & CO., Inc INDIANAPOLIS 6, INDIANA 
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if required. Design also uses piston ring 
to assure “stick-free” operation, and 
glass-wound, silicon-impregnated coil 
for operation above 212. 

Optional feature is an explosion-proof 
housing for use in hazardous locations. 
Atkomatic Valve Co., 545 West Abbott 
St., Indianapolis 25, Ind. 

No. 39, Reader Inquiry Facility, page 255 


DOUBLE GLAND 
HERMETIC TERMINAL 


Hermetic terminal, which can be as- 
sembled with any simple rivet staking 
equipment, has a solid silicone rubber 
body. The double gland, double-seal- 
type terminals are made in three sizes. 
the largest having a flashover point of 


SUPER A.C. SWITCHES 


Designed for extra long life on HEAVY 
DUTY service. Rated 15 and 20 
Amperes, 120 Volts A.C., 277 Volts A.C. 
Can be used at full rated capacity on 
fluorescent and incandescent loads—up 
to 277 Volts at 80% of current rating of 
switch on motor loads. 


P&S TURNLOK, LINE 


Sturdily constructed — Designed for 
quick, easy wiring — Ampere rating 
plainly visible on modern face design of 
receptacles. Connectors, receptacles and 
caps available in 10 and 20 Amperes— 
2, 3 and 4-wire types. 


ce. 


15.000 volts rms. All sizes are available 
with a wide variety of studs and lugs 
The terminals are assembled through 
ordinary punched holes; all that is re 
quired is a simple anvil or cup to hold 
the head of the stud, and a rivet setting 
tool to stake the hollow end. Strat-O 
Seal Manufacturing Co., 3039 W. Full- 
erton Ave.. Chicago 47, IIL. 

No. 40, — er Inquiry f 


P&S 
POLARIZED DEVICES 


| 
cility 


Built sturdier with extra thick bodies 


and extra heavy metal parts—to with- 
stand rough usage over a long period of 
time. Designed for wiring ease. A com- 
plete line of 10 and 20 Amperes, 2, 3 and 
4-wire connectors, receptacles and caps. 


FHP BRAKEMOTOR 


Applications of totally enclosed. fan- 
cooled. fractional-horsepower — brake- 
motor include use in cut-off mechanisms. 
small elevators, and other devices where 


These are just a part of the P&S 

Line. Send for Catalog No. 49 f - 
ae canadien: aa re cman PASS & SEYMOUR, INC. 

i t f lectrical wiri de- 
vices, write us. Let our sixty years of SYRACUSE 9, NEW YORK 


experience in the design and manufac- 
ture of electrical products help you. Dept. EM 


positive stopping or holding of loads in 
position is desired. The brake has been 
redesigned to fit manufacturer’s small- 
size Form G motor, forming a compact 
unit. The combined manual release and 
wear indicator is recessed in the brake 


71 Murray St., New York 7, N. Y. 
1229 W. Washington Blvd., Chicago 7, Ill. 
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SMALL & LARGE 
PILOT VALVE 


DOOBLE SOLENOID 
VALVE 


SINGLE 
SOLENOID 
VALVE 





AIRMATION 


AIRMATION by VALVAIR — a control 
of components for Automation in air, 
vacuum and hydraulics. 


SINGLE OR DOUBLE SOLENOID 
VALVES, LARGE OR SMALL PILOT 
VALVES — Designed and built to 
J.1.C. Standards. Maximum Speed — 
Life — Range — Durability. 


9 DIFFERENT CONTROL ASSEMBLIES 
with 5 body types and 5 sizes give you 
thousands of different combinations. 


CLEVIS 


ASK FOR BULLETIN Al4 


ce 


CYLINDE 


alvair 


Affitiate: Sinctair-Cotlins vVaive Company 





Representation in: Baltimore * Birmingham ¢ Boston * Buffalo *« Charleston, W. Va. 
Chicago © Cleveland « Cranford, N. J. ¢ Dayton ® Denver ¢ Detroit ¢ Eureka, Calif. 
Houston © Kansas City, Mo. ¢ Logansport, Ind. ¢ Louisvillee Minneapolis ¢ S. Pasadenc 
~~ Philadelphia © Pittsburgh © Portland ¢ St. Louis ¢ Seattle ¢ San Francisco * Syracuse 
; Montreal ¢ Toronto ¢ Vancouver 
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housing for quick, visual inspection. A 
large finger recess permits manual re- 
lease. 


: Brake lining used is said to make ad- 
justment virtually unnecessary for the 
life of the brake on most equipment. 
The magnetic brake is spring-set and 

solenoid-released. In the event of a 
0 . power failure, it automatically sets, giv- 
to 175 C to 15 amps. ing added protection. The brakemotors 


are available in 4, 14, %, and %4 hp 


eo ’ | ratings, at 1725 rpm. General Electric 
\ 3 Co., 1 River Rd., Schenectady 5, N. Y. 
: | Circle No. 41, Reader Inquiry Facility, page 255 


| to 200 volts | MINIATURE SINGLE 


DECK SWITCH 


Incorporating a positive detent action, 
miniature single deck switch features 
REVERSE a type of construction which reduces 


100,000 | the back-of-panel depth of a_ single 


| deck unit to 0.562 in., with an overall 
F Oo R W AR D | diameter across the terminals of 1.032 


in. Rated to break 1 amp, 115 volts a-c 





Watts Output at 
Case Temperature}; of 


Number of 
Circuit CK776 170°C 
One Phase 
Half Wave 700 530 265 


Full Wave 1600 1070 530 
Bridge 3050 2040 1020 


Three Phase 
Half Wave 1070 
Bridge 2270 


y + Maintained with heat radiator 


| resistive load, the switch, designated 
At maximum power 24YY2100, will carry 5 amp if not re- 
handling capability of quired to make or break the circuit. A 
CK776, an equivalent maximum of ten positions are available. 
selenium rectifier could Stops are built in for nine positions or 
occupy as much as 100 less, with the 10-position switch per- 
times the volume. muitting continuous rotation in either 
direction. Grayhill, 561 Hillgrove Ave., 

LaGrange, Ill. 

rcle No. 42, Reader Inquiry Facilit 


alten VOLTAGE Maximum CURRENT . 

PEAK PEAK AVERAG 

TYPE CK775 VOLTS VOLTS AMPERES AMPERES 
CASE TEMP. 30°C* 


RERATED MOTORS 
CASE TEMP. 170°C* 


NO HEAT RADIATOR In a completely new line of a-c motors 


AMBIENT TEMP. 25°C : ars ¢ ; ~3 oe oh 7 ai 
AMBIENT TEMP. 170°C in rerated frame dimensions, a lower air 


TYPE CK776 | opening in the end-bell, combined with 


CASE TEMP. 30°C* 
CASE TEMP. 170°C* 
NO HEAT RADIATOR 
AMBIENT TEMP. 25°C 
AMBIENT TEMP. 170°C 


“maintained by external heat radiator 


At 25°C both CK775 and CK776 have Maximum reverse current is 25mA for CK775 
maximum drop at 5 amperes of 1.5 volts. at —60 volts, CK776 at — 200 volts. 


Excellence in Electonics. 


RELIABLE SUBMINIATURE AND MINIATURE TUBES “RAYTHEON MANUFACTURING CO. 


SEMICONDUCTOR DIODES AND TRANSISTORS 
WUCLEONIC TUBES + MICROWAVE TUBES 
RECEIVING AND PICTURE TUBES . 
Semiconductor Division — Home Office : 55 Chapel St., Newton 58, Mass., Bigelow 4-7500 
For application information write or call the Home Office or: 9501 Grand Avenue, Franklin Park (Chicago), llinois, TUxedo 9-5400 
568 Fifth Avenue, New York 17, New York, Plaza 8-3900 + 622 South La Brea Ave., Los Angeles 36, California, WEbster 6-2651 





ELECTRICAL MANUFACTURING 





Monsanto 
PROFIT 
TALK 


Cross bar emitter for “Check 
Prover,” 
as it is received by IBM with raw 
metal connectors. 


As wires are attached to metal con- 
nectors in Resinox 3700 block there 
is no trouble with cracking or inserts 
being pushed out of alignment. 


molded of Resinox 3700, 


mm IBM SPECIFIES RESINOX* 3700 
for cross bar emitter—cuts costs in half ! 


Monsanto’s thermosetting molding powder ends scrap- 


ping problem...cuts machining time...speeds production 
of “Check Prover’’ part! 


An integral part of IBM’s famous “Check Prover’”’ is a 
4” x 514” cross bar emitter which brings together the 
intricate wiring system of the machine. The block con- 
tains over 50 tiny metal inserts through which the vari- 
ous electrical leads pass. 

The Plastics Engineers at the IBM plant in Pough- 
keepsie, N. Y., where the machines are manufactured, 
say Monsanto’s Resinox 3700 has been specified for the 
molding of these blocks for over two years. 

Resinox 3700 has completely eliminated wasteful 
scrapping and other serious production problems, such 


as blocks cracking during wire assembly operation, and 
metal inserts breaking off or pushing out of alignment. 

Furthermore, there are no shorting problems. Machin- 
ing time on the flatter, smoother blocks has been cut 
25%. The cross bar emitter is an expensive part and 
Resinox 3700 has reduced its production cost over 
$30,000 a year. 

Other qualities of Resinox 3700 of special interest to 
manufacturers of electrical parts are its outstanding are 
resistance, its dielectric strength, its excellent dimen- 
sional stability, and its moldability. 

Perhaps Resinox 3700 is exactly what you need to 
solve an electrical equipment problem. Write today for 
full information. Monsanto Chemical Company, Plastics 
Division, Dept. EM-5, Springfield 2, Mass. 


For outstanding heat resistance and durability, specify od ESI N Ox 3700 


MONSANTO 


*Resinox: Reg. U.S. Pat. Off. 





|a steel baffle plate. gives maximum pro- 
|tection to the winding from moisture 
and abrasive dusts in the dripproof de- 
| sign. Double-end ventilation is provided 
| by dual cast aluminum fans. Use of new 
| insulating materials, improved electrical 
designs, increases cooling capacity and 
the use of double-width prelubricated 
sealed ball bearings result in increased 
service-free life. 


| Currently, all standard ratings are 
FOR A MILLION PRODUCTS | available in frame sizes 182, 184, 213 


| and 215. The line will include motors 
° | vated up to and including, 30 hp. Man- 
SA | ufacturer is continuing production of its 
WO: N All . regular line of NEMA frame sizes 66 
<< ae O Wi re ‘through 505 units (14 through 150 h 

> gh 90: s (4A gh i. p). 

= NL ‘X y , |The Lima Electric Motor Company, 35 


» 8 
S Findlay Road, Lima, Ohio. 
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‘SEALED INSTRUMENT 
RECEPTACLE 


Design Engineers are taking advan- | Designed for use on delicate precision 


tage of the outstanding mechanical | instruments. sealed instrument recep- 


and electrical properties and excel- |tacle consists of only two pieces: an 
aluminum shell and a neoprene or sili- 


lent formability of Alloy Wire, Rod | cone rubber insert with permanently 
and Strip. Results: Better products, | bonded pin or socket contacts. All ma- 


rT dl terials are nonmagnetic. The shell is 
smaller and lighter products, prod- made from solid bar wrought aluminum 


ucts that are more corrosion-resistant, 
more heat-resistant, more attractive 
—and more economical. 

Alloy Metal Wire Division can 
supply you with high quality wire, 
rod and strip in Stainless Steels, 
Nickel Alloys and Electrical Resist- 
ance Alloys. Why not put these ver- 
satile materials to work for you? 


SEND FOR FREE 
HANDBOOKS TODAY 


alloy and has precision threads. The 
standard flanged insert is neoprene. A 
silicone rubber insert is available for 
temperatures up to 450 F. Rubber 
O-rings. molded as a part of the flange. 
both front and rear, form automatic 
seals when the insert is mounted in the 
shell. making additional gasketing un- 
necessary. 

Pin or socket contacts are available. 
Contacts are turned from solid bar cop- 
per alloy stock, silver-plated and gold- 


ALLOY METAL WIRE DIVISION flashed. 
i The receptacles will perform all func- 
‘HKD H. K. PORTER COMPANY, INC. of 3102A. 3102C. 


, tions Army-Navy 
of Pittsburgh 3102E, 3102F, 3102L and 3102M recep- 
> abeeliee PROSPECT PARK, PENNSYLVANIA tacles: they mate with standard Army- 


Navy 3106 and 3108 plugs and meet re- 
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this is a 
wise mans 


The Design Engineer wants facts about bearings and, wisely, he 
starts his search in a catalog that covers both ball and roller bearings 
—the S0sF catalog. 
He knows some other things... 
e that scsr’s field engineering staff, second to none in 
breadth of experience, has a man on call in his area... 
e that =csf’s home office engineering staff has men who 
specialize on bearing applications in his industry... 
e that Sf ’s expanded laboratory can, if needed, perform 
special experimental work on his problem... 
Sos — serving all industries — invests most heavily in bearing ap- 
plication service. By putting the right bearing in the right place, this 
service can help your product gain a competitive edge—through lower 
cost, longer life, reduced maintenance, and improved performance. 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 
—manufacturers of &KF and HESS-BRIGHT® bearings. 
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BALL AND ROLLER BEARINGS 
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Bearings 
the wise man 


SKF EXCLUSIVE 


For heavy duty service, the wise designer specifies this 
improved (Type “C”) Spherical Roller Bearing. Only StsF 
y makes it. Size for size, it provides up to 50% more capacity than other 
spherical roller bearings — vastly longer life for given radial and thrust 
load conditions. 


SKF THRUST LOAD CARRIER 


sscsf’s Spherical Roller Thrust Bearing is the wise designer’s 
answer where the problem is to support heavy thrust loads, or 
combined loads which are predominantly thrust, on vertical or 
horizontal shafts. The only roller thrust bearing that is inherently 
self-aligning. 


SKF STEELWORKER 


* 


ae = For roll necks (and many other applications, too) 
, the wise designer specifies S{cS Multi-Row 

Cylindrical Roller Bearing, a design which provides 

the utmost in radial rigidity. In the larger sizes, Scs’s 

hydraulic system makes mounting and dismounting easy. 


SKF PROVED AND IMPROVED 
The wise designer has long specified the proven Sts Triple-Seal 
“SAF” Pillow Block. The “SAF” is easy to install and inspect; 
effectively seals out dirt while retaining lubricant; bearing 
self-aligns. Now, to provide increased life and capacity, SisF 
makes the “SAF” available with the improved (Type “C”) 
Spherical Roller Bearing. As a further improvement, 
the “SAF” can now be obtained with 
either cast iron or steel housing. 


Let nearby SSF Field Engineers help you put the 
right bearing in the right place in your designs. 


SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. — 
manufacturers of SKF and HESS-BRIGHT® bearings. 
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7\N™ idea for design engineers on other side. 
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quirements of MIL-C-5015B. Electronics 
Div., Whitney Blake Co., New Haven 14, 
Conn. 

Circle No. 44, Reader Inquiry Facility, page 255 


ELECTRIC COUNTERS 


Named Super-Wizards, improved elec- 
tric counters have an average life expec- 
tancy of 300 million counts. Rated at 
1000 counts per minute, they operate at 
speeds to 1600 cpm, when suitably actu- 
ated. Current draw of less than 5 watts 
permits dependable operation in the 





plate circuit of electron tubes having an 
output of 5 watts or more. Use of bal- 
anced armatures avoids error ordinarily 
caused by shock or vibration. Available 
in base-mount, panel-mount and dust- 
proof types for a-c or d-c to 230 volts in 
4- and 6-digit models with knob or key 
reset. Production Instrument Co., 700-04 
W. Jackson Blvd., Chicago 6, Ill. 
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POWER AMPLIFIER 

GIVES VARIABLE D-C POWER 
WITHOUT ROTATING PARTS 
Serving as a nonrotating source of vari- 
able d-c power, new power amplifier 
provides variable speed, stepless con- 
trol; unlike conventional adjustable 





voltage systems, it does not have any 
rotating parts. Input can consist of any 
phase and voltage combination. A self- 
contained unit, the Power Amplifier is 
designed around durable transformers, 


MAY 1955 


COME TO EB 


SPECIALIZED MOLDING 
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Results count! That’s the story of the Eby molding 
service—the right combination of sound engineer- 
ing, efficient equipment for both thermosetting and 
injection molding, metal parts fabrication and 
assembly if required—plus a lot of “savvy” in 
the production of close tolerance out-of-the-ordi- 
nary work. 


Perhaps in the past you have thought of Eby only 
as a components manufacturer—it still is an im- 
portant part of our business. However, the reputa- 
tion of Eby molding has spread through the 
industry, so that today Eby ingenuity and ability 
in molding is preferred by many—because it’s 
specialized for the critical or difficult jobs that 
must be done right. 


Come to Eby... first, in molding to your 
exact requirements. 


- EBY: 


4704 Stenton Ave., Philadelphia 44, Pa. 
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toughen up electric motors 



































































Operating conditions in steel 
mills, dye works, chemical 
plants, refineries, make elec- 
tric motors burn out fast. But 
motors insulated with LinDE 
Silicones are now lasting from 
ten to 100 times as long. 


LOOK AT the reasons why 





Electric motors insulated with LINDE Silicones withstand high 
heat caused by overloads, frequent starts, and hot locations— 
prime causes of motor burn-outs. This dependable new insulating 
material also resists water, ozone, corrosive atmospheres and 
many strong chemicals. 
Insulated with silicones, your electric motors, transformers, 
solenoids and other apparatus seldom cause down time. Specify 
this insulation on new equipment. Have your existing equipment 
| rewound with Class H insulation based on LINDE Silicones. Watch 
maintenance costs drop. 
| LINDE and other divisions of UNION CARBIDE serve many in- 
dustries. Their combined experience particularly qualifies LINDE 
to supply the correct silicone for electrical insulation, water re- 
pellents, protective coatings, release agents, and other uses. Let 
us show how these versatile new chemicals can improve your 
products or processes, increase your profits. Write Dept. S.5, 


LOOK TO "Zxde 
for silicones 





A DIVISION OF 


UNION CARBIDE 
AND CARBON CORPORATION 


OF, / 2 


AIR PRODUCTS 
COMPANY 


30 East 42nd Street, New York 17, N. Y. 


In Canada: Dominion Oxygen Company, Division of Union Carbide Canada Limited 


The term “‘Linpe”™ is a registered trade-mark of Union Carbide and Carbon Corporation. 











saturable reactors and rectifiers. Con- 
trol can be achieved electronically, by 
a rheostat or any other variable ar- 
rangement. Advantages include long 
life and negligible maintenance because 
of the complete absence of rotating o1 
delicate parts. 

The device has a very rapid response 
factor. Wide speed ranges are available 
with standard units: higher ratios can 
be provided with special control. 

Built in a range of standard sizes 
from 1 through 30 hp. the amplifier 
can supply variable d-c to one or more 
motors up to the total of its capacity. 
Electrical Products Division Harnisch- 
feger Corp.. 4621 W. National Ave.. 
Milwaukee, Wisc. 

No. 46, Reader Inquiry Facility 


ELECTRIC PLUG DESIGN 
ENSURES FIRM CONNECTION 


Plug contact for electric cord set at- 
tachment, the BTB, is a plug prong of 
bowed design that presses outward 
against the receptacle contacts to main- 
tain a firm electrical connection. It also 
incorporates a precision-formed anchor 
loop at the end which holds the contact 
securely in the receptacle. 





Tests of the new contact in hard mold- 
ed plugs are said to have shown that 
its holding power is more than three 
times that of conventional flat contacts, 
and more than twice as great as that of 
conventional spring-type contacts. In 
flexible molded rubber plugs, the BTB 
contact has approximately twice the 
holding power of either conventional! 
flat contacts or other types of spring 
contacts. General Electric Company, 
Bridgeport, Conn. 
ircle No. 47, Reader Inquiry Facility, page 


TRIMMER POTENTIOMETER 


Having a 34 in. diam. new wire-wound 
potentiometer is available in standard 
values of 25 and 500 ohms, and 1, 5, 10, 
50 and 100 kilohms. A 5 per cent re- 
sistance tolerance is standard, with a 
temperature coefficient of 0.00002 and a 
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you ll want 
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idea 
starter! 
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@ If you are looking for new ways and 
means to improve your product, and save 
money too, here’s an idea source guaranteed to 
spark your imagination and give you a wealth 
of hints, tips, and suggestions. 


This 26-page Star catalog contains complete 
descriptive and engineering data on the full 
line of Star Electrical Porcelain products... . 
COMMERCIAL WHITE PORCELAIN, Nu-BLAc®, 
THERMOLAIN®, VITROLAIN®, HUMIDOLAIN®, 


PORCELAIN 








tae ELECTRICAL 


a as 


LAVOLAIN®, and 5606 ReErractory. A big 

selection chart, complete with mechanical and 

electrical properties, makes the job of selecting 

the right Star material for your product a cinch. 
And that’s not all! There’s a lot more in- 

formation as well . . . data that you’ll find of 

constant value. Like a free copy? Send for one 

today . . . we'll do the rest. 

STAR PORCELAIN COMPANY, 

41 Muirhead Avenue, Trenton 9, New Jersey 


STAR 


porcelain company 






MODEL M-2 
WL BTS AL TILA 


eum OSCILLATOR 


TTS 4) ee 


Amplifier & filter design 
Galvanometer manufacture 
elem Ul eit 

Variable frequency standard 
Transformer & servo design 


%e OFS TORTION 


SPECIFICATIONS: 


Wide frequency range 

Maron AOR 010 0a 7a (telat a lile| 
Accurate dial calibration 

within 142% = .1 cps 
Fully regulated power supply 

ai yo) tT Mil MOR eh Me ole 
Wea dete tala Meee aha 

less than .1% over long term 


Excellent amplitude stability 


within 2 db. throughout range 


High output Ct 


20 volts into 1000 ohms or more 
WAT) LE ation Oem ltrs 


= | = 1 volt at 300 ohms constant impedance 


SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
P. O. Box 13058 2831 Post Oak Rd. 


Houston, Texas 


resolution of 0.1 per cent available in 
the higher resistance values. The trim- 
mer was especially designed for use in 
military aircraft instruments. Its case is 
made of high-tensile-strength alumi- 
num; terminals are gold-plated, con- 
tacts are of precious metals. The shaft 
and locating pins are made of 303 stain- 
less steel. 

A standard locking device firmly holds 
the resistance setting under rugged vi- 
bration and shock conditions. The unit 
is moisture-resistant with a Teflon gas- 
ket sealing the shaft. 

The potentiometer is designed for op- 
eration in temperatures from —55 to 
125 C; dielectric breakdown exceeds 
1000 volts rms at 25 C. Maurey Instru- 
ment Co., Dept. M-14, 2450 E. 72nd St., 
Chicago 49, Ill. 
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CABLE SEALING BOOTS 


Sealing boot is designed for use on 
jacketed cables and on wires covered 
by sleeving, to furnish support at the 
plug or connector and to relieve strain 
on the connections. Made of oil-resistant 
neoprene with a threaded ring of alumi- 
num, boot is self-centering. An aircraft- 


type hose clamp supplies positive seal- 
ing action. Advantages of the boot in- 
clude its light weight and simplified 
construction. Adaptable to a wide range 
of cable diameters, the boot has a grip- 
ping power sufficiently great to elminate 
strain on the soldered terminals when 
the cable is pulled. Sealing boots now 
available can be used in place of AN 
3057 cable clamp adapters, for Army- 
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SIMPLE 


Series SS—Bi-Directional Stepping 
Switch—Direct Current Actuated. 


Write: 

Sterling Engineering Co., or 
Potter & Brumfield Mfg. Co., 
Princeton, Indiana 
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ens 


has the answer Y 


Sterling Engineering is daily designing and pro- 
ducing products from Simple Single Spring relays to 
Complex Multi-Spring Bi-Directional Stepping 
Switches. 

The PS Series of relays—one of the many built to 
the high quality standards of all Sterling products is 
priced lower than competitive relays and are in stock 
for immediate shipment. 

The Series PS heavy duty power relay, is small in 
overall dimensions, only 158” x 1%” x 143” high, yet 
has a contact capacity up to 20 amperes. Available in 
any operating voltage to 230 AC or 220 DC. 

Type SS Bi-Directional Stepping Switch is a new 
conception in magnetically actuated devices. The out- 
put shaft may be operated in either direction to drive 
the wipers or as a Stepping motor to drive potenti- 
ometers, servo mechanisms or other control devices. 
In computer applications it is a converter from digital 
to analog or vice versa. 

The contact banks can easily be removed from the 
driving unit without disturbing the switch adjust- 
ments, thus making easy bench wiring or field service. 

Type SS can be equipped with up to 4 switch banks, 
each with up to 12 positions and each set of contacts 
will carry up to 3 amps. 





Series PS—Heavy Duty Power—Low 
Cost—High Quality AC or DC Relay. 


it’s the SEASONING 


that makes the DIFFERENCE 


@ Making both fasteners and friends for 100 years 
has given us the experience to supply your needs 
with the products... plus the service... that will 


DISTRICT 
OFFICES 


WESTERN OFFICE 
Chicago 

HArrison 7-2179 
EASTERN OFFICE 


New York City 
REctor 2-1888 


CENTRAL OFFICE 
North Tonawanda 
JAckson 2400 (Buffalo) 


make it a pleasure for you to 
do business with Buffalo Bolt. 


May we serve you? 


BUFFALO BOLT COMPANY 


Division of Buffalo-Eclipse Corporation 
NORTH TONAWANDA, N. Y. 


Making both FASTENERS & FRIENDS for 100 years 


Navy connector sizes OSL, 12S, 12, 14S, 
14, 18, 20, 22 and 36. Other sizes will 
shortly become available. The boot can 
be obtained without the hose clamp if 
desired. Electronics Division, Whitney 
Blake Co., New Haven 14, Conn. 
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PLASTICS KNOBS 


Design of precision-manufactured collet- 
fitting instrument knobs permits positive 
locking on all standard shaft diameters 
with no damaging effect, even on soft 
metals. The knobs are available in three 
sizes—134 in., 2144 in., and 3 in. The 


collets are interchangeable among the 
different knob sizes and accommodate 
all shaft sizes from 4 through %¢ in. 
Knobs are precision cast of thermoset- 
ting plastics in easy-grip shapes. A 
wide variety of standard escutcheons, 
pointers and indicators is available for 
use with the knobs. Dale Products Inc., 
Columbus, Neb. 
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SMALL ROTARY SWITCHES 
WITH DUAL SPINDLES 

Small rotary switches with dual coaxial 
spindles provide simplified control of a 
second switch, a thermostat, solenoid, 
damper, valve or any other similar elec- 
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Fixed or adjustable “Greenohm” power resistors. 5 to 


Series ZT Stack Mounting resistors, 30 to 75 watts. 
Approved for RW-20 through RW-24 characteristics G 
and J of MIL-R-26A specifications. 


Standee* power resistors. 10, 15, 20, 25 and 30 watts. 


Consider these three good reasons why your power 
resistor requirements are best met by specifying 
CLAROSTAT... 


1, Adequate choice of types, wattages, resistance 
values, terminals, mountings. No need to impro- 
vise. No wasted time and effort trying to make 
the wrong thing do. Rather, you can get the cor- 
rect Greenohm*, Glasohm*, Standee* or Series ZT 
Stack Mounting resistors for your exact needs. 


_ And you can make sure of the exact resistance 
value and wattage rating by using the Clarostat 
Power Resistance Decade Box. It inserts in the 
actual working circuit and under actual working 


Greenohm Jr.* cement-cased tubular power resistors 
for point-to-point wiring. 5, 10, 14, 15 and 20 watts. 





Glasohm* flexible power resistors. 

Winding on glass fiber core, protected 

by braided glass fiber sheathing. ;” and 

Ye" dia., 1 and 2 watt per winding inch. Any 
length. Standard, 1/2” No. 20 tinned leads. Other \ 


type terminals available. 


Power Resistor Decade Box. 


conditions, any resistance value from 1 ohm to 
999,999 ohms, at the mere flip of knobs. When 
best operating conditions are attained, you read 
the inserted resistance value right off the six 
dials. No guessing. No calculating. Rather, the 
correct resistance value. 


. Install the “Greenohm” or “Glasohm” or other 
Clarostat power resistor. You can now “Stand Pat 
with Clarostat.” For the millions of Clarostat re- 
sistors in daily use, month after month, year 
after year, in all kinds of radio-electronic and 
electrical assemblies, are proof sufficient that 
no tougher power resistors are available today. 


WRITE for Engineering Bulletins. Let us collaborate on your 
resistor problems and needs, whether standard or special. 


Chitiols and Resistors 














AVION 


A 400-CYCLE POWER SUPPLY 
BENCH SIZE 


@ PLUGS INTO 60-CYCLE LINE 
@ DELIVERS 100 VOLT-AMPERES 


@ OUTPUT FREQUENCY ADJUSTABLE 
380-420 cps—Panel Control 
200-1700 cps—External Control 


@ OUTPUT VOLTAGE ADJUSTABLE 
90-130 volts—Panel Control 


seh aa a 


Frequency Regulation: Better than + 1 cps 
Voltage Regulation: Better than + 1% 
Harmonic Distortion: Total better than 3% 


THE/NEW FREQUENCY CONVERTER 





Independent of 
power factor and 
10% line variation 


The small size (17” long x 9” high x 13” deep), power output (100 V-A), and 
low cost afford the convenience of using one converter for each bench set-up. 
Four hundred cycle power handling capacity need be paid for only as required. 


. Send for complete data on this new Avion product 


OTHER AVION PRODUCTS 


Electronic Choppers * Voltage Regulators & References « Altitude & Air Speed Control Units 
Magnetic Memory Systems ¢ Miniature Plug-in Amplifier Units « Multron 
Power Supplies ¢ Replaceable Subminiature Amplifier Assemblies ¢ Signal Generators 


AVION 


CORP 


Division of A C F Industries, Incorporated 


299 Highway No. 17 ® Paramus, New Jersey 





NEW! VERSATILE!! 


PUSH BUTTON SWITCH with Features Never Before Available 





Easily Adapted 
to Individual Requirements 
NEW FEATURES 


@ Flexible tools—2 to 12 stations pos- 
sible. 


@ Choice of mounting centers. 

@ Center to center between buttons— 
5". 

@ Plungers accept standard Push-On 
Buttons. 


@ Up to 4 stack switches can be oper- 
ated by each button. 

@ Switches available with fine silver or 
welded cross bar Palladium contacts. 


FUNCTIONS TO SUIT YOUR 
NEEDS 


Interlock. Actuating of a button au- 
tomatically restores to normal, but- 
ton previously actuated. 


Non-locking. Each button has mo- 
mentary action. 


All-lock. Accumulative locking—all 
buttons restored to normal by actu- 
ating release button. 


All-lock and non-lock combination. 
Choice of functions. 


Interlock and non-lock combination. 
Various arrangements possible. 


Be sure to check into the possibility of using the ““Multi-Switch”. Send details or write 
for Bulletin No. S$-550. 


SWMLTOACRAET 


See betes 


1324 N. Halsted Street 
Chicago 22, IIlinois 


Canadian Representative 
Atlas Radio Corp., Ltd., 50 Wingold Avenue, Toronto, Canada 

















| 
| 














trical or mechanical device. Designated 
Model 3900, switches conserve space 
and make possible faster and easier 
wiring and assembly of air conditioners, 
appliances and similar products. The 
outer shaft of the spindle controls the 
switch itself while the inner shaft, ex- 
tending through the rear of the base, 
provides for independent operation of 
the auxiliary equipment. 

Switches carry UL-approved ratings 
up to 20 amp at 120 or 240 volts; 1, 
34 and 1 hp at 120 volts; and 2 hp at 
240 volts, a-c; small d-c ratings are 
also available. 

Base of the new switches, measuring 
only 1% in. x 1% in. x % in., have 
spade terminals for easy wiring. Dum- 
my terminals may be added to eliminate 
need for separate terminal blocks. The 
switches are available with single- or 
double-poles, 2 to 12 positions, with 
stop as required, and with single-, two- 
hole or special mounting arrangements. 
The Hart Manufacturing Co., 110 
Bartholomew Ave., Hartford 1, Conn. 
Circle No. 51, Reader Inquiry Facility, page 255 





RUGGEDIZED AND SEALED 
METERS 


New group of 214- and 34%-in. panel in- 
struments are available in a choice of 
ruggedized or sealed models. The rug- 
gedized versions withstand heavy-duty 
military and American Standard shock 
and vibration extremes under the wide 
range of temperature conditions defined 


by MIL-M-10304. 









































Both ruggedized and sealed meters 
are calibrated for magnetic and non- 
magnetic panel-mounting. They are 
available in a variety of special ranges, 
scale divisions, markings and color com- 
binations. The instruments can be or- 
dered with either front or rear scale il- 
lumination and a special sealed front- 
mounted zero adjuster. Electronic Sales 
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Wire forming costs 
with CHASE WIRE 

















Now, in this compact, easy-to-handle PAYOFFPAK 
you can get a continuous length of Chase 
copper alloy wire weighing 400 to 500 pounds! 


This new Payoffpak puts an end to frequent 
set-up of wire-forming machines... means 

more continuous, economical operation, less 
costly down time! 


You'll like the easy way this Payoffpak handles, 
the space-saving way it stores... and the way 
it protects the shining surface of Chase copper 
alloy wire from rough handling in transit 

and storage. 








ASE BRASS Bi 


COPPER C0-F 
a! 





Ask your Chase Wholesaler or nearest Chase 
Warehouse about the new Payoffpak the next 
time you order copper alloy wire. 








Chasea 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation’s Headquarters for Brass & Copper 





Albanyt Chicago Detroit Los Angeles New York St. Louis 

Atlanta Cincinnati Grand Rapidst Milwaukee Philadelphia San Francisce 
Baltimore Cleveland Houston Minneapolis Pittsburgh Seattle 

Beston Dallas | ndianapolis Newark Providence Waterbury 
Charlottet Denver Kansas City, Mo. New Orleans Rochestert (tsales office only ) 


231 





Division, DeJUR-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 
N. Y. 
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60 CPS SERVO AMPLIFIER 


Saturable transformer, the PRD To6- 
C16W1, will drive 115-volt, 60-cps servo 
motors requiring up to 16 watts to 
the control phase. Containing only 
static magnetic components, the unit 
provides low drift and trouble-free life 
from —55 to 85 C. 



















If you make any 
product requiring a 






fractional horsepower motor 
(any quantity—20 to 20,000 units) 
it will pay you 






to accept 
our invitation 
to test a 
run the 









Having a bandwidth of 0 to 3 eps 
and a power gain of 20, the unit is 
designed to operate with a_ simple 
vacuum tube voltage preamplifier, such 
as a 12AU7. Neither the T6C16W1 nor 
its preamplifier requires a d-c power 
supply. Hermetically sealed in a MIL 












SS type can, the unit is 3-% in. long 
ee : YI 8 g 













a 


Ne e x 3-16 in. wide x 5-14 in. high; weight, 

mse Ww we P fae 6-4 lb. Polytechnic Research & De- 

a velopment Co., Inc., 202 Tillary St., 
HOOVE mea 

HY-DRIVE 

FHP MOTORS 
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FRACTIONAL Especially designed for use on machine 
moto 





r tools, cranes and hoists, and related 


SSS 
HORSEPOWER equipment, new instantly reversible 


fractional-horsepower motor has a built- 


... detailed to order in, five-stud terminal board, with a re- 


ie 


Over 300 Hoover Agencies stand ready 
cround the world to give your customers 
prompt attention. 


A completely new 














Compact—More Power per 
pound. Available with rigid, 
face or resilient mount as shown 
here. Split-phase, Copacitor- 
Start, or Polyphase. 


Higher overload capacities, 
“Mylar"* insulation. Dripproof, 
or totally enclosed. For hori- 
zontal or vertical installation. 
*Du Pont Polyester film. 


Get full details on this offer. Write 
The Hoover Company, Electric 
Motor Division, 243 Brook Ave- 
nue, North Plainfield, N. J. 













ELECTRICAL MANUFACTURING 














Te te 
for Engineers” 







No. 263 —Female Connector 
3 pole 15 omp. ‘ 















No. 26 — Male Plug 
2 pole 15 amp. — Spring Action 









No 72 — Male Plug 
3 pole 15 amp. 125 v. — Grounded 


No. 52R — Male Plug a 
2 pole 15 omp. — Spring Action 





Lites 





Hie 
STU itive me belt New York 7, fl. ¥. 


@ ATLANTA @BOSTON BRIDGEPORT @ CHARLOTTE @ CHICAGO @CINCINNATI CLEVELAND 
@DALLA DENVER @DETROIT KANSAS CITY @LOS ANGELES @MINNEAPOLIS @PHILADELPHIA 
PITTSBURGH @ROCHESTER @ST. LOUIS @SAN FRANCISCO @SEATITLE 
@ Stock ed 
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The designers and engineers at 

HAYDON know the value of Time and 
Timing in the development of newer, bet- 
ter products. If the measurement of thi 
* never-static, always-vital element is 

important to your product or process 

these men can help you make the most 

ey anh 2-18 Meal eli will work with you 
to develop the Right Time for your 


fic nee ds. 


If, for example, your problem involves 
60 cycle, 400 cycle or d-c timing motors, 
HAYDON can help. Here are a balanced 
engineering team, an experienced 
production staff and a plant devoted 
or exclusively to the development and man- 
eee § §€=6ufacture of timing motors and timing 
, \ P d devices. This complete timing service . . . 
. designed to save you time in moving a 
timing idea through design and develop- 
ment and into practical production . . 
is available to you through the nearby, 
factory-trained HAYDON Field Engineer. 


Clip and mail the coupon for his 
name — and for an_ informative 


catalog — today! 


HAYDON 


AT TORRINGTON 


A SUBSIDIARY OF GENERAL TIME CORP. 


me tas | HAYDON Manufacturing Company, Inc. 
TIM / w G 2529 ELM STREET, ee! P y 


(0 Send me the name of the nearby HAYDON Field Engineer. 
(J Send me catalog, “Electric Timing Motors.” 


*Trade Mark Reg. 
U. S. Patent Office 


ZONE. STATE 


a 
a 
£ 
a 
z 
e 
: 
k 
é 
g 
f 
a 
& 
z 
’ 
2 
a 
e 
st 


versing-connection diagram on inside of 
terminal box cover. The external switch 
can be thrown from one polarity to the 
other as rapidly as is mechanically pos- 
sible. Because there is no internal relay 
to delay reversing action, instant re- 
versibility is assured. A high-voltage 
capacitor helps start and reverse heavy 
loads. Ability to support moderate thrust 
loads, and an adaptable base-mounting 
arrangement are added features. Avail- 
able models have ratings of 14, 4, % 
and 34 hp. The single-voltage motors 
are available for 115- or 230-volts. Gen- 
eral Electric Co., Schenectady 5, N. Y. 
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PLUG-IN CYLINDRICAL 
PULSE TRANSFORMER 


Designed especially for use as imped- 
ance matching circuits and blocking 
oscillator transformers, new series of 
pulse transformers, Type 40Z, are 
hermetically sealed in drawn-shell cyl- 
indrical containers with 7- and 9-pin 
plug-in bases. Standard units meet mili- 
tary specifications and operate in am- 
bient temperatures up to 85 C. They 
require only 1.10 cu. in. of space. 


Pulse-width range of the transformers 
is from 1.0 to 50 microsec. Rise time is 
a maximum of 0.5 micros C. Typical 
maximum primary inductance is 250 
mh; the number of windings is limited 
to four. Special designs are available 
for high acceleration and high ambient- 
temperature requirement. Also, elec- 
trical counterparts of Type 40Z units 
can be obtained in a lower cost housing 
for typical commercial environmental 
requirements. Sprague Electric Co., 307 
Marshall St., North Adams, Mass. 
Circle No. 55, Reader Inquiry Facility, page 255 


CHASSIS SLIDES 


Although light weight, chassis slides, 
Type H-5798, will hold up to 100 lb with- 
out distortion. Designed to fit most stand- 
ard relay racks, the custom-design fea- 
tures of the slides include reller action 
without lubrication and easy tilting for 
quick access to bottom of chassis. A tilt- 
lock mechanism holds the chassis when 
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Bowtie! 


Spinning Stainless Steel circles into cone. 


Stainless Steel bulb for color television tube by I-T-E Circuit Breaker Co., Philadelphia, Pa. 


Forming cone on 500-ton hydraulic press. 


W Stainless Steel helps I-T-E 


put 


Television is opening up a whole, wide 
wonderful world of color and Stainless 
Steel is playing an important part in 
this great advancement. I-T-E Circuit 
Breaker Company is manufacturing 
the bulb assembly for color television 
using cones made from Stainless Steel. 

The advantages lie in the light weight 
made possible by metal shell construc- 
tion—a highly important consideration 
at this stage of color tube development 
—the safety factor of a metal-glass tube 
and the ability to use a higher-quality 
glass in the picture surface. Stainless 
Steel’s coefficient of thermal expansion 
makes it a suitable material for a metal- 
glass bond. 

I-T-E’s choice of Stainless Type 430 
for its color TV development was a 


SEE The United States Steel Hour. 


It's a full-hour TV program presented every 
other week by United States Steel. Consult your 
local newspaper for time and station. 


color into television 


natural as they have produced millions 
of Stainless Type 430 cones for black 
and white picture tubes ranging from 
814” diameter sizes to 27” rectangulars. 

Stainless Steel’s unique combination 
of properties merits consideration in all 
types of design problems. And it’s not 
a difficult material to fabricate. Investi- 
gate Stainless Steel for your products, 
and when you do, be sure to use service- 
tested USS Stainless Steel. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


FABRICATING FACTS 


For the bulb circles of USS Stainless 
Steel .125” thick are used. Circles are 
shear formed on a spinning lathe to 
produce a cone 21” in diameter, taper- 
ing to 8” by 14” deep. 

Cone is further formed on 500-ton 
press. Panel is sheared from funnel, 
flanges are formed and deburred and 
both parts sandblasted to receive glass. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
* NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP - 


PLATES - BARS - BILLETS - 


PIPE - TUBES - WIRE - SPECIAL SECTIONS 














electric resistance alloys (\\ >" 


Yj 


because 


_ 


resistivity is high — 812 to 872 ohms per circular mil foot 
at 20°C. Less wire used. 


lighter weight (more feet per pound), and per pound price 
itself is low. 


total savings up to 50%. 


for supported elements use Kanthal... 


long life in appliances, furnaces (air and neutral atmospheres), 


ignition systems, relays. . . . Thermocouple protection tubes. 
KANTHAL D & DS — 1150°C (2102°F) KANTHAL A — 1300°C (2372°F) 
(DS — Higher Creep Strength) KANTHAL Al — 1350°C (2462°F) 


for stability in precision equipment and resistors... 
use KANTHAL DR its temperature coefficient is low 
(+.00002°C between —50° and +150°C), and it has a low 


thermal EMF to copper. Fine gages available, all types of insu- 
lation. 


for temperatures up to 3000°F... 
use KANTHAL SUPER II, a revolutionary sintered metal fur- 
nace alloy. Long life, no aging, fewer controls. 


save 12% on nickel-chromium elements 

Use NIKROTHAL 8 (80/20) and 6 (60/16) ... recommended 
for suspended elements in appliances, furnaces (reducing atmos- 
pheres), rheostats. Highest quality. 


a ee ee 


Ask for KANTHAL free descriptive literature. Check 
your choices below. Clip and mail today. 
+ © KANTHAL HANDBOOK — 116 pages containing 
} physical data necessary for designing electrical 


equipment with Kanthal resistance alloys. 
ia 3 4 \ | THAL (C1 NIKROTHAL BROCHURE. 
CORPORATION } (J KANTHAL SUPER II BOOKLET. 


3 AMELIA PLACE, , NAME 


STAMFORD, CONNECTICUT 


b POSITION 


Write on, or attach to, your company stationery 


eanecereunes 


tilted. Chassis itself may be quickly re- 
moved from the slides by removing two 
locking pins. 

Manufactured in accordance with re- 
quirements of MIL-E-16400 (Ships), 
the slides are supplied with steel rails 
and bronze railers, stainless steel pins, 
and nylon bushings. The finish on the 
steel parts is Iridite on cadmium per 
Federal Spec. QQ-P-416, Type II, Class 
C. Weight of slides and associated hard- 
ware is 6 Ib. Radio Frequency Labora- 
tories, Inc., Powerville Rd., Boonton, 
ee 

ircle No. 56, Reader 


ADJUSTABLE HOLE-CUTTER 
FOR PLASTICS, METALS 


Available with increased cutting range, 
universal hole-cutting tool, Dial Saw 
Model 400, cuts holes ranging in size 
from 11% to 3% in. in diam in metals, 
plastics and other materials. 

Rotation of the dial simultaneously 
adjusts the tool’s three electronically 
heat-treated high-speed-steel cutting 
blades to the hole size desired. The dial 
is calibrated in 14-in. increments as 
well as in pipe and conduit sizes. 


In addition to its obvious applica- 
tions, the saw can also be used as a 
rotary planer, or inlaying or grooving 
tool; it can be used with a hand drill 
(electric and manual), drill press, lathe 
or milling machine. 

Tool comes with three sets of cutter 
blades (each set consisting of three 
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ANOTHER CENTRALAB FIRST! 
NEW ISO-KAP* 


Molded Disc Ceramic Capacitor 




















Nothing e/se like it! The only molded, completely insulated ° 
ceramic disc capacitor. Not merely a dipped covering —breakdown 
to ground in excess of 3000 V.D.C. 


Highest mechanical strength. One-piece construction is un- . 
affected by extremes of vibration; by ozone, salt water, or any 
known acid or solvent at room temperature. 


Mechanically accurate. Thickness, diameter, and lead spacing are . 
always exact. And leads are always on perfect center line—never 
offset. The answer for automatic assembly. 

Highest dependability. New basic ceramic body. Capacitance 
characteristics are virtually flat over a wide temperature range 
(see graph). 


Highest lead strength. Above the tensile strength of No. 22 wire 
itself. Leads can’t pull out. 


Easiest identification. Clearly labeled to avoid confusion and mis- 
takes. Stamped with capacity, voltage rating, and tolerance. 





TYPICAL ISO-KAP CURVE 
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More proof that 


if it’s a job Would you like to 


Tala) 


; & top-quality outdoor ar; 
grill 
for electronic components, for cooking fun? 
it’s a job for Centralab SURO ; 


E| av 
ecfroni-Kwiz: 
Sede SAE 
Centralab’s 
advanced engineering 
continues to create 
the prototypes 
of the components 
industry 








UOC ae Te qvestion in | 
SRT ee less: How 
has electronics improved g 

our standard of Tatar | 


a ecole liveth Oa 
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MULT) Col ete 


Mail your ST aan ots 
before May 30. ff 





Capacitors Switches Printed 
Electronic 
Circuits 


Ceramics 


T Nothing to buy. Employees of Centralab and their advertising 
agency not eligible. Duplicate prizes awarded in case of tie. 





haan ap RANARA ARG ,RABA LI 
PN ARSEATS® BTR BPR SER 
Y ¥¥ N yy Y y * \ , 
¥ i 
962E E. Keefe Avenue ¢@ Milwaukee 1, Wisconsin vy 
In Canada: 804 Mt. Pleasant Road, Toronto, Ontario 












*Trademark 


INDUSTRY'S GREATEST SOURCE OF STANDARD AND SPECIAL ELECTRONIC COMPONENTS 






SINCE 1922, 





MAY 1955 
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by designing with 


20} 8 424, lem nylon shapes 


Nylon parts that resist wear, heat, and chemicals can im- 
prove the performance of your products. With Polypenco 
shapes, you get the benefits of nylon at lower cost through 
economical fabrication. 


sooo D> REDUCE PRODUCTION COSTS 











With standard sizes of 
POLYPENCO nylon strip, 
parts up to %"’ thick and 4” 
wide can be economically 
blanked at rates as high as 
600/min. No specialized 
equipment needed. Standard 
metalworking punch presses 
and feeding methods 
do the job. 





When parts are machined 
from various Polypenco 
shapes, expensive molding 
dies are eliminated and one 
or hundreds of parts can be 
obtained with the same 
economy. Metalworking 
equipment right in your own 
plant can be used for turning, 
drilling, threading, mill- 
ing, etc. 

















POLYPENCO nylon rod, tubing, strip and 
slab are stocked for prompt delivery. Rigid 
production controls assure uniform high 
quality in every piece. We’ll help you fabri- 
cate parts, or we'll make parts to order. 


Write today for prices and technical bulletin 
on Polypenco nylon shapes. 


POLYPENCO NYLON 


nylon and teflon 
other non-metallics 

















* 
Janie shapes 


The POLYMER CORPORATION of Penna. * Reading, Penna 
Warehouse stocks: 


Chicago, Ill. e Newton, Mass. ¢« Branford, Conn. e Los Angeles, Calif. 


*trademark for Du Pont tetrafluoroethylene resin 














individual cutters); one set for non- 
ferrous metals and plastics, a second 
for iron and steel, and a third for wood. 
Cutting depth of the metal-cutting 
blades is 34 in. It is possible to cut 
material twice as thick as the length 
of the cutter blades by reversing the 
work. Robertson and Ruth, Box 534, 
Elmhurst, Il. 
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ULTRASONIC SOLDERING 
IRON FOR FLUXLESS 
SOLDERING 


Joining of aluminum, magnesium, and 
their alloys without flux is made pos- 
sible by the Glennite ultrasonic solder- 
ing iron. Useful for soldering metals 
that form refractory oxides, without tin- 
ning or special surface pretreatment, 
it can also be used for filling voids in 
aluminum or magnesium castings. 





































Two models are available: U 610, 
which is gas-fired, and U 611, which 
is electrically heated. Both models util- 
ize a soldering tip attached to a trans- 
ducer powered by a Model U 600G 
ultrasonic generator that requires an 
output of 35 watts. The gas model is 
mounted directly on a torch with a 
small tank that serves both as a handle 
and container for propane; the electric 
model has a 65-watt heating element 
inside the tip. The transducer assembly 
weighs less than 114 lb; the generator, 
15 lb. Vibro-Ceramics Corp., Metuchen, 
N. J. 
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Quick facts for those who design-in and specify electric motors 





Disc Motors ... Space Savers Unequalled! 


Here’s the way to reduce the space 
occupied by a motor and still get per- 
formance characteristics equivalent to 
those of a conventionally designed 
motor. Depending upon horsepower, 
Howell Disc motors will effect length 
reductions of between 42 and 50 per- 
cent, with only a very slight increase in 
overall diameter. 


This drastic space saving results from 
flattening the end plates and recessing 
the bearings into the motor. Howell is 
one of the few manufacturers who fur- 
nish disc motors (sometimes called 
“pancake” or “wafer-type”) as a stand- 
ard item. 





Fig. A Fig. B 


Fig. A, showing the Howell disc motor 
design, illustrates how the bearings are 
recessed into the rotor. Compare this 
with Fig. B, showing conventional mo- 
tor construction. Both designs provide 
ample copper wire and lamination steel 
in the motor. 


As compared to other disc motors hav- 
ing the rotor recessed into the stator, 
Howell’s disc motor design has these 
advantages: (1) Effects a greater reduc- 
tion in size; (2) Has no axial air gap to 
vary and cause motor “howl” or power 
loss, when bearings wear over an ex- 
tended period; (3) Service, if ever 
needed, is simplified because of the con- 
ventional rotor and stator construction. 


It’s a tried and proved design — Howell 
Disc Motors have been used with excel- 
lent results on machine tools, punch 
presses, cranes and hoists, among many 
other applications . . . and new uses are 
being developed constantly. Because 
there are no ventilation ports in the 
end plate at the pulley end of an open- 
type disc motor, it’s ideal for vertical, 
shaft-up mounting. 


Howell can furnish all the 
electrical types available in 
conventional motors — 
multi-speed, high torque, 
high slip; single or poly- 
phase; Class “B” or “H” in- 
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sulation included. They're readily com- 
bined with the Howell friction brake 
to make an extremely compact and efh- 
cient type of brake motor. 


They are offered as standard motors 
in Frame sizes 56 through 32, both in 
open and enclosed, fan-cooled construc- 
tions. Mountings: either NEMA “C” 
face end plates or foot-type as 
illustrated. 


= 


FLANGE MOUNTING 








FOOT MOUNTING 


Sizes range from 4 to 20 h.p. at 1800 
rpm, including intermittent hoist types. 


Write for Bulletin DT-1 





Howell’s distinctive motor construction, 
as applied to the disc type motor, in- 
cludes such features as these: 


High-quality insulation. Seven different 
pieces of insulation for each slot cell. 
Complete insulation between top and 
bottom coils and between all phase 
groups. Lead wires brazed to coil ends 
and insulated with vinyl chloride plas- 
ticized fiberglass tubing. 


Copper-clad rotor. Copper bars and end 
rings are welded or brazed together for 
unusual strength. High melting point of 
copper prevents damage from high tem 
peratures caused by possible over-loads. 


Expert craftsmanship. Rotors are ground 
to precision limits for exact concentricity 
and uniform air gap. They are dynam- 
ically balanced at rated speeds. 


High-quality coil varnish, Entire stator 
is thoroughly impregnated twice with the 
finest phenolic resin-base varnish, twice 
baked for extra protection. 


Leakproof oil seals. Provide dependable, 
dirt-free operation. 





>) HOWELL MOTORS 


HOWELL ELECTRIC MOTORS COMPANY, HOWELL, MICHIGAN 


PRECISION-BUILT MOTORS FOR INDUSTRY SINCE 1915 
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irvington sets the pace 


improved Temflex* 105 Plastic Tubing Provides 
Greater Resistance to “Cut Through” 


Looking for a really tough, wear resistant plastic tubing? Then you'll like our 
new formulation for Temflex 105. Improved heat deformation characteristics 
and resistance to “cut through” provide substantially higher physical strength 
. an average of 20% over older type plastic tubings as demonstrated in 
standard penetration tests. In addition, low percentages of shrinkage provide 
you with lower manufacturing costs. Color stability is better too, even under 
sustained high temperatures. Yet there is no sacrifice of the remarkable heat 
aging and electrical properties that make Temflex 105 so popular. Retains 
flexibility and high dielectric strength after varnishing, baking, exposure to 
chemicals and prolonged high temperature duty . . . resists mineral and coal tar 
solvents. And it is UL approved for continuous operation at 105° C. Electrical, 
electronic and automotive equipment makers cut assembly costs and eliminate 
; soldering by using Temflex 105 to insulate transformer leads, relay leads and 


er —— other connections. Fits all standard wire sizes. Send for literature and test samples. 
GOLDENY ANNIVERSARY 


imVinaFou PLASTICS PRODUCTS 


IRVIN GT ON owision 


MINNESOTA MINING & MANUFACTURING COMPANY 
9 ARGYLE TERRACE IRVINGTON 11, N. J. 


*T.M. Reg. U.S. Pat. Off. 


¢ 


ELECTRICAL MANUFACTURING 





Better Insulating Products 


in Stock—Over Twenty Combinations I 


rvington No. 140 


Polyester Film Laminated Insulation High-Strength Varnish 


Why wait for your polyester film laminates . . . or use an untested 
substitute? Now you can get immediate quantity delivery from 
Irvington on more than 20 different combinations of polyester film 
laminated with kraft or rag . . . woven glass or asbestos ... in 
duplex or triplex constructions. There are hundreds of other combi- 
nations available, utilizing the best Class A and Class B materials. All 
are fully tested and proved . . . bonded with special Irvington ad- 
hesives that effectively safeguard against the delaminating effects of 
heat or solvents. The exceptional dielectric strength and heat stability 
of these tough combinations prove a distinct advantage in re-rated 
motors or other compact equipment . . . in coil, relay — 
and dry type transformer insulation. Write for technical 

data and new sample folder. 


COATED PRODUCTS 


LOOK TO IRVINGTON FOR: 
ELECTRICAL INSULATION COATED AND LAMINATED 


Where windings face mechanical 
stress or severe vibration, impreg- 
nate with Irvington No. 140. Field 
use proves how its unsurpassed 
bonding strength prevents coil or 
wire movement in automotive 
armatures, traction motors and 
generators, tools, high speed equip- 
ment. Excellent heat, oil and 
chemical resistance; unusual sta- 
bility. Why not let Irvington’s 
complete line and research service 
solve your varnish problems? 


VARNISH PRODUCTS 


FABRICS AND PAPERS 


Class "A", “B", “H" Laminates and Coated Materials Weatherproof Covers 
Plastic Tubing and Tape Product Sealing Materials 


Insulating Varnishes Cap Liners 
Oil Stop Separator Materials 


Crepe Paper CHEMICAL SPECIALTIES 
EXTRUDED PLASTICS Basic Chemicals 


For packaging, materials transfer, glazing Intermediates 


MAY 1955 
























An Alcoa ~*~ 


: Aluminum : 
: Fastener 
: should be : 
* used here} ; 


It’s an aluminum awning assembly, 
worth the lasting strength of Alcoa® 
Aluminum Fasteners. You avoid gal- 
vanic and atmospheric corrosion. You 
get perfect color match; you get the 
very highest quality product. Your local 
Alcoa distributor has a complete stock. 
P. S. In this awning assembly, we 
suggest an aluminum sheet metal 
screw from Alcoa’s com- 
plete line of alumi- 
num fasteners. 





e Aluminum Company of America a 
* 2241-E Alcoa Building, Pittsburgh 19, Pa. « 
« Gentlemen: 
* Please send complete specification data 
e and samples of your aluminum fasteners. . 
. 

: Oo ————— eS . 
e title caissinseeiea ea ig eaicesaicatienial lua : 
: company caecgeh ee pieced acetates 5 
e address eer ian RE 
i * 
4 ° 
‘Always Fasten Aluminun: 


with Alcoa ° 
. Aluminum Fasteners - 
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Laboratory 


Engineering 
Equipment 


PORTABLE 5000-VOLT 
INSULATION TEST SET 


Model 405A Hypot Junior, rated at 
0-5000 volts a-c, completes a line previ- 
ously available in ratings from 1500 to 
10,000 volts. New model features con- 
tinuously variable output voltage; cur- 
rent-limiting high-reactance transform- 
er; a neon “breakdown” lamp _ to 
indicate arcing or corona in test cir- 
cuit; and a neon “leakage” lamp to 
indicate excessive current flow, grounds 





and short circuits. In addition, an accu- 
rate (+3 per cent) kilovoltmeter is 
connected directly across the output. 
Input is 115 volts a-c 60 cycles. 
Model 405 is primarily designed for 
accurate, non-destructive testing of ap- 
pliances and small electrical com- 
ponents. Dimensions: 6 in. x 9 in. x 81% 
in. Net weight, 15 lb. Associated Re- 
search, Inc., 3794 West Belmont Ave.., 
Chicago 18, II. 
Circle No. 59, Reader 


FREQUENCY STANDARD 


Frequency standard, Model 60, can de- 
liver up to 5 volts at a precise fre- 
quency of 60 to 120 cps (factory-set to 
within + 0.01 per cent). Other fre- 
quencies can be supplied upon request. 
Frequency stability is such that tem- 
perature variations from —40 to 85 C 
or line voltage variations from 105-125 
volts will affect frequency of oscillation 
by less than + 0.01 per cent. Output 
distortion is less than 1 per cent. The 
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PRE-SET TAMPER PROOF 
TIMER-RELAY 
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A unique one-piece drawn core-shell 
with embossed guide points increases 
the mechanical operating life of the 
Durakool Timer-Relay five to six times, 
practically putting it in a “fail-safe” 
class. These relays are available in single 
or multiple units with single unit ca- 
pacities of 10, 30 and 60 amperes. Time 
delays from 0.15 to 20 seconds—any 
operate-release time combination. These 
new 1955 relays are now in production 
—no extra cost. 


GUARANTEED FOR AC-DC APPLICATION 


and: 













@ No plunger sticking 
@ No chatter 

@ Quiet operation 

@ No double contacting 














See telephone directory for 
local distributor, or write. 


DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A. 
700 Weston Rd., Toronto 9, Canada 
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ee 10 VA to 300 KVA 
15-400 Cycles; 1, 2 or 3 Phase 
Dry Type Only | _ 


NOTHELFER 


WINDING LABORATORIES 


9 ALBERMARLE AVE. TRENTON 3, N. J. 














POWER FACTOR CORRECTION Sad 


FOR ANY AIR CONDITIONER 
and other control devices, if desired. 


The logical solution to the serious and growing electric 
power and wiring problem faced by air conditioning 
equipment... 

Complete unitized assembly of all capacitors necessary 

in the efficient operation of air conditioners of any size. 

Such packs include starting capacitors, running capacitors 

Aerovox packs are available in either conduit-type boxes - 

with BX cable and standard fittings, or in special rain- qs © J & 

tight containers designed to meet all UL requirements. SS — 
Featuring... 


and fan capacitors. Plus relays, pressure controls, fuses 


e@ Thoroughly engineered capacitors by Aerovox 
capacitor specialists, in handy pack form. 


Lower cost through elimination of multiple 
handling charges and resultant shrinkage. 


Tailored as an integral whole to meet specific 
needs. 


Complete assembly, with leads for external 
connections. 


e Elimination of possible wiring errors, im- 
proper handling of capacitors, and other 
hazards properly the responsibility of the 
Capacitor manufacturer. 


e Rain-tight containers for outdoor UL require- 
ments. 

@ Housings finished to suit individual require- 
ments as to color, etc. 

e Rugged, dependable, guaranteed, logical. 


WRITE FOR 


Let us collaborate on your power-factor-correction, motor-starting, 
DETAILS! 


motor-running and other capacitor requirements. Literature on request. 


AEROVOX CORPORATION 


NEW BEDFORD, MASS. 


s 
in Canada: AEROVOX CANADA LTD., Hamilton, Ont. 


Export: Ad. Auriema, Inc., 89 Broad St., New York, N. Y. « Cable: Auriema, N. Y. 


HI-Q DIVISION, Olean, N. Y. « ACME ELECTRONICS, INC., Monrovia, Calif. * CINEMA 
ENGINEERING CO., Burbank, Calif. « HENRY L. CROWLEY & CO., West Orange, N. J. 
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output amplifier is transformer-coupled, 
which presents the option of either 
isolated output or grounding one of 
output terminals. Model 60 can be used 
for low-frequency timing and other ap- 
plications. Dimensions: height, 9 in.. 
width 15 in., depth 8 in. Weight. 17 Ib. 
The Industrial Test Equipment Co.. 
55 E. 11 St., New York 3, N.Y. 

é No. 60, Ré f r ty 


SIX- AND EIGHT-CHANNEL 
OSCILLOGRAPHIC RECORDING 
SYSTEMS 


Six- and eight-channel models have been 
added to the 150 Series oscillographic 
recording system which also includes 
single-, two-, and four-channel systems. 
All models can be adapted to meet re- 
cording requirements by means of inter- 
changeable, 


plug-in preamplifiers or 


front ends. 


The eight-channel system consists of 
two units: a Model 158-1100 mobile 
cabinet containing an eight-channel re- 
corder, control panel, and four Model 
150-200/400 driver amplifiers with pow- 
er supplies: the second mobile cabinet 
contains four additional driver ampli- 
fiers with power supplies, a sliding shelf 
and cabinet space. 

The six-channel system is similar to 
the eight. but with fewer galvanometers. 
driver amplifiers and power supplies. 
Sanborn Co., Industrial Div., 195 Mas- 


sachusetts Ave... Cambridge, Mass. 
ircle No. 61, Reader Inquiry Facility, pag 
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SPEED REDUCERS 
deliver 


“THE RIGHT SPEED...THE RIGHT POWER” 


No speed reduction problem can baffle Janette engineers. 


For example—when output speed of one revolution in 21 
days is required, it is available from Janette’s extensive line 
of more than 119 basic models and 5,000 gear ratios. 


That is why Janette has been among the nation’s leaders in 
the design and manufacture of power drives for almost half 
oR Taille se 


Today practically every industry depends to some extent 
on Janette Gear Motors, Speed Reducers and Rotary Con- 
verters for The Right Speed, The Right Power. 


Electronic Controls for Variable Speed Drives 


JANETTE Special Motors and Gear Motors are now available to industry 
for Electronic and Magnetic controlled Variable Speed Drives. Fractional 
ratings from 1/20 H.P. to 34 H.P. These units complete with controls are 


the ideal answer when automation requires Variable Speeds and Con- 
stant Torques. 


GROWING WITH INDUSTRY SINCE 1910 
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ANT 
POWER CIRCUIT 
TINTS 


FREE CATALOG describ- 
ing the full line of 
CHICAGO transformers 
for industrial use is 
available from your 


URS as 


All Primary Windings for 115 Volts, 50-60 cycles 


Catalog Secondary Secondary Capacity 
Number Volts Amps. V-A 


NCF-650 
NCF-825 
NCF-850 
NCF-1625 
NCF-1650 
NCF-2425 
NCF-2450 
NCF-2475 
NCF-24100 
NCF-24150 
NCF-3250 
NCF-3275 
NCF-32100 
NCF-32150 
NCF-1550 
NCF-1773 


POWER CIRCUIT TRANSFORMERS 


Ya to 10 VKA, for use with Conduit Wiring. 


Catalog Primary Secondary KVA 
Number Volts Volts Capacity 


PCB-24500 230/460 115 

PCB-24750 230/460 115 

PCB-241M 230/460 115/230 
PCB-242M5 | 230/460 115/230 
PCB-245M 230/460 115/230 
PCB-247M5 | 230/460 115/230 
PCB-2410M | 230/460 115/230 


POWER CIRCUIT TRANSFORMERS 


25 to 250 va. capacity, for In-Compartment Wiring. 


Catalog Primary Secondary Secondary Capacity 
Number Volts Volts Amps. V-A 


PCF-2025 230 
PCF-2050 230 
PCF-24075 | 230/460 
PCF-24100 | 230/460 
PCF-24150 | 230/460 
PCF-24250 | 230/460 


POWER CIRCUIT TRANSFORMERS 


Mounted on rectangular covers that fit standard FS and 
FD conduit boxes. 


Catalog Primary Secondary Secondary Capacity 
Number Volts Volts Amps. V-A 


PCC-24100 | 230/460 
PCC-4100SP | 460 

PCC-24150 | 230/460 
PCC-24250 | 230/460 


CHICAGO STANDARD TRANSFORMER CORPORATION 


ADDISON AND ELSTON a CHICAGO 18, ILLINOIS 


Export Sales: Roburn Agenc 


BRIDGE COMPARES 
INCREMENTAL INDUCTANCES . 


Designed for testing transformers and 
chokes under actual operating condi- 
tions, Type 1870 Incremental Induct- 
ance Comparison Bridge is equipped 
with 4-in. meters. Instrument consists 
of a variable 0-to-500-ma d-c supply; 
a 60-cycle 0-to-135-volt a-c supply; a 
comparison circuit; and a vacuum tube 
voltmeter. A jack is incorporated for 
connecting an external oscillator to 
supply other test frequencies. 


Inductances of 25 mh to 25 can be 
compared on a deviation range of +20 
per cent with an accuracy of +1 per 
cent and deviation of +50 per cent 
with an accuracy of +5 per cent. All 
controls and power supplies are con- 
tained in one unit. Operation is from 
a 100-125 volt, 50-60 cycle line. Freed 
Transformer Co., 1715 Weirfield St., 
Brooklyn 27, N. Y. 
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PHASEMETER 


Making possible the precise meas- 
urement of phase difference between 
two sinusoidal voltages, the Phase- 
meter, Model P-1060 provides absolute 
accuracy of 0.1 deg with incremental 
accuracy of 0.01 deg, operating from 
30 to 20,000 cps. Any phase angle from 
0 to 360 deg may be measured without 
ambiguity. 

Insensitive to even harmonics, the 
electronic instrument can tolerate ap- 
proximately 1 per cent third harmonic 
content within the rated accuracy of 
measurement. 

Applications include use in the meas- 
urement of capacitor power factor, 
stray Capacitance across resistors and 
residual inductance in non-inductive 
resistors. Shift through amplifiers and 
other computer characteristics demand- 
ing precise phase relationships are ac- 
curately measured by this instrument. 
Dimensions: 1914 in. wide x 1614 deep 
x 25 in. high. Weight, 110 lb. The W. 
L. Maxson Corp., 460 West 34 St., 
New York 1, N.Y. 
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Perfect Partner 
for Metal 


“U.S. Royalite saved us 66% 
in costs and gave us 7 
outstanding advantages.” 


L. M. Sawtell 
Foster Machine Co. 
Westfield, Mass. 


The giant machine shown above is a Foster 
Muschamp Model 66 bobbin winder. The empty 
bobbins (or pirns) which are fed along the top 
of the machine, drop off a belt into receivers 
known as pirn magazines. All day long these 
pirn magazines take a series of impacts at the 
maximum rate of one a minute. They must be 


TOUGH and DURABLE! 


Duplicon, Inc., Westboro, Mass., specialists in 
combining plastics with metal, engineered, de- 
signed and produced this pirn magazine for 
Foster Machine Company by riveting easily 
formed, tough, versatile Royalite “2,000” to 
steel. In addition to the substantial material 
savings over all-steel construction, seven other 
advantages were quickly apparent: 


Lighter in weight. 

Noiseless during operation. 

Will not rust, even under high humidity. 
No painting necessary. 

Neater in appearance. 

Less expensive tooling. 

Greater flexibility. 


U.S. Royalite “2,000” is the perfect running 
mate for all metals. It can be formed on low-cost 
tools, sawed, bent, punched or drilled, then 
bolted or riveted to metal. Learn all about this 
fabulous fabricating material by writing to: 


UNITED STATES RUBBER COMPANY 


2638 NORTH PULASKI ROAD, CHICAGO 39, ILLINOIS 

















SEYMOUR 


in Quantity 


Seymour has long been 
famous as a producer of 
precision quality Brass 


suitable for select users. 


Now Seymour offers the 
same top quality brass 
in a wider range of sizes 
and tolerances to ALL 


industry. 


With new, modern pro- 
duction facilities, 
Seymour is now pre- 
pared to fill QUANTITY 
ORDERS of top quality 
brass in sheet, strip and 


wire form. 


Remember... 
“You can save more with 
Seymour's top quality 


brass”. 


Seymour also makes... 
NICKEL SILVER * 
PHOSPHOR BRONZE « 
WELDING RODS « NICKEL 
ANODES ¢ BRIGHT NICKEL 
for Plating. 


THE SEYMOUR MFG. CO. 
SEYMOUR, CONN. 


Literature for the Asking 


To obtain copies of these publications 
circle item number on_ postcard in 
Reader Inquiry Facility, page 255 


SHELF-SUPPORTING PLASTICS FAST- 
ENERS—Designed for supporting re- 
frigerator shelves and trays, one-piece 
plastics shelf-supports are non-corro- 
blind 


eliminate danger of chipping or crack- 


sive, permit assembly, and 
ing of porcelain enamel. Other applica- 
tions are pointed out in an illustrated 
brochure which lists specifications for 
hook-, barrel-. cradle-, tube-, and but- 
ton-head shelf-support models. Shake- 
proof Div., Illinois Tool Works. 
No. 64, Reader ry | ity 


CLOSURES, 
Standard 
round cases and covers. available with 


METAL STAMPINGS — 
square, rectangular and 
a variety of optional features, are de- 
scribed and illustrated in a 36-page 
catalog. Complete assemblies. including 
covers with hermetically sealed termi- 
nals soldered in place, can be supplied 
to specifications. Facilities are available 
for metal forming and subassembly 
work. Hudson Tool and Die Co., Inc. 


No. 65, R« 


PHOTOCOPYING EQUIPMENT USES— 
Detailed analysis of how the engineer- 
ing staffs of manufacturers of elec- 
trically 
speeding operations and preserving and 


energized equipment are 


drawings. specifications 


and other documents and _ illustrative 


reproducing 


material, is presented in Vol. 1, No. 13 
of the “Copy-It Workshop Series” of 
application studies. This study of the 
resulting work simplification describes 
applications under some 20 headings. 
American Photocopy Equipment Co. 

ircle No. 66, Reader Inquiry Facility, page 


ELECTROPLATING, POLISHING PROD- 
UCTS—Illustrated 4-page bulletin lists 
under 63 classifications a line of 261 
electroplating and metal cleaning prod- 
ucts. Another section outlines 17 plat- 
ing and cleaning processes and their 
applications. Also included is a descrip- 
tion of 10 technical, laboratory and 
research services available. Hanson-Van 
Winkle-Munning Co. 

ircle No. 67, Reader 


FASTENERS—Condensed catalog pro- 
vides information on major types of 
screws, bolts, threaded products and 
cold-headed specials regularly made 
by company. Data are provided for 
both standard and special-order ma- 


chine, tapping, cap and thread-cutting 
screws. Also described are machine 
screw nuts, screw-and-washer combina- 
tions, and related items. Featured items 
include small serews, made to order, 
with diameters down to number 0 and 
lengths down to 1 in. Phillips recessed 
heads are available on many of the 
products. Elco Tool and Screw Corp. 
No. 68, Reader Inquiry Facility 


VARISTORS: DEPOSITED CARBON RE- 
SISTORS—Specifications for the five 
available cell sizes of varistors (asym- 
metric non-linear resistors) are given 
in Bulletin SR-3. Available in hermeti- 
cally sealed and other types of en- 
closures, varistors can be furnished 
with multiple cell assemblies for volt- 
ages up to 200 volts. For special appli- 
cations where inverse characteristics can 
be used, units up to 8000 volts can be 
supplied. In a second new bulletin, No. 
B-9, data are provided on 1%-watt 
molded deposited carbon resistors. In- 
ternational Resistance Co. 

e No. 69, Reader Inquiry Fa 


DESIGNING FOR COLD-FORMED PARTS 
—Savings made possible by specifying 
cold-formed fasteners for electrical ap- 
pliances and other light electrical prod- 
ucts are discussed in a reprint of an 
article originally published in Evetc- 
TRICAL MANUFACTURING. Basic miscon- 
ceptions are reviewed. Stressed are the 
design flexibility of cold-formed parts 
and the ability of the modified fastener 
also to serve as a functioning part. The 
Milford Rivet and Machine Co. 

ircle No. 70, Reader Inquiry Facility, page 


FINISHING OVENS—Advantages pro- 
vided by special-order finishing ovens 
are demonstrated by means of the 6 
case histories included in Bulletin 954. 
Problems encountered range from the 
baking of a high-gloss white enamel 
on fluorescent light fixtures to the de- 
sign of a system for spraying and bak- 
ing three coats of paint on small motor 
housings such as automobile heater fan 
motors. Construction features include 
heavy gage steel telescopic walls and 
roof panels; heavy-density rock wool 
insulated inside panels and telescoping 
joints; and fully adjustable air sup- 
plies and returns. Michigan Oven Co. 


ircle No. 71, Reader Inquiry Facility, page 255 


THIN-GAGE PHOSPHOR-BRONZE — 
Technical data sheet No. 101 describes 
thin-gage high-precision tolerance strips 
of phosphor-bronze produced in three 
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WHY ALWAYS THE RIGHT DECISION ? 


TIME DELAY FOR OVERLOADS. .. INSTANTANEOUS 
SHORT CIRCUIT PROTECTION 
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Watch That Pitch! 


The season has been on for quite some time, and everyone 
has been going for those “black-box” pitches. They’re 
tricky, rigid automation components which have not 

been planned as part of an overall flexible system. We’ve 
been keeping a very detailed scorecard and we’ve found 

a lot of you have been left stranded on first and second. 
There’s no reason why this should happen to a team that is 
out to win. Call in an experienced coach or consultant 

to do some systems planning. 

The automation production line-up without systems planning 
has proven itself to be rigid to the point of making 

design changes practically impossible. Planning through 
SYSTEMS ENGINEERING can turn your new or 


anticipated production line-up into a smooth and 


FULLY FLEXIBLE system. 


Here’s a formula we’d like you to think about. It has 
worked wonders for our team and other teams 
whe took our advice. 


AUTOMATION COMPONENTS +- SYSTEMS ENGINEERING — SERVOMATION* 


We have long been pioneers in the systems engineering 
concept . . . a concept fully accepted by government 
agencies as the only way to design the new missiles and 
combat aircraft of tomorrow. We are proud of the role 
we played in bringing the systems engineering 


concept to reality. *t.m. 


| SERVO CORPORATION of AMERICA 


SORE REET E HERE EERE EERE EEE EERE HEHEHE HE EEE EE EEE EEE EEE E EEE EEEES eee 


SERVO CORPORATION OF AMERICA ams 
New Hyde Park, Long Island, N. Y 


Gentlemen 


1 am interested in further details and information on SERVO 
Systems Engineering, as applied to 


mL 
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NINES 56 5550 dos cn ccenggencdesehenengsonedesensqaek heer 
ce wuwisacceccecedcsessccnses Zone....- RS. ces onseeen 


standard compositions. Available on 
special order is a very high surface 
finish phosphor-bronze to eliminate 
fatigue failure due to cracks resulting 
from the notch affect of surface im- 
perfections. Mill limits of the strips 
are: minimum thickness, 0.0005 in., 
maximum width, 734 in.; minimum 
width, *42 in. Industrial Div., American 
Silver Co., Inc. 
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MYLAR-DIELECTRIC FLAT CAPACI- 
TORS—Series 337 and 338 capacitors, 
described in Bulletin 337-8 are flat, 
miniature nonmetallic-cased capacitors 
designed with Mylar polyester film as 
the dielectric material. Six-page bro- 
chure points out their suitability for 
operation from —55 to 85 C; operation 
up to 125 C is possible providing 
proper voltage derating is applied. 
Ends of capacitors are potted with a 
plastics resin to prevent entrance of 
moisture. Typical curves are included. 
Gudeman Co. 

Circle No. 73, Reader Inquiry Facility, page 255 


ULTRA-SENSITIVE POLARIZED D-C 
RELAYS—Operating on inputs as low 
as 50 microwatts, ultra-sensitive polar- 
ized d-c relays, described in bulletin 
F-3951-4, were originally designed as a 
control element for aircraft tempera- 
ture control and remote positioning 
systems. Having broad industrial con- 
trol uses, the relays are especially suit- 
able for use as a null detector in auto- 
matic control systems using resistance 
bridge circuits or as a differential re- 
lay in plate circuits. Barber-Colman 
Co. 


rcle No. 74, Reader Inquiry Facility, page 255 


PRECISION BEARINGS—An abridged 
edition of manufacturer’s 142-page 
catalog, this revised 52-page catalog 
lists sizes, capacities, mounting details 
and other information on a wide range 
of full-type roller bearings available 
in the Multirol, Camrol, and Guiderol 
series. Among these is a_ series of 
sealed full-type roller bearings pro- 
viding low cost sealing and available 
in a variety of combinations. Cut-away 
views and dimensional drawings are 
included. McGill Manufacturing Co., 
Inc. 


rcile No. 75, Reader nquiry Facility page « 5 


TRANSFORMER-SPECIFYING SIMPLI- 
FIED—Designed to simplify the speci- 
fying of custom-made transformers, 20- 
page catalog describes and illustrates 
a wide variety of prototypes similar to 
those most commonly specified, thus 
providing delivery advantages practi- 
cally equivalent to shipments from 
stock. Information is specific enough 
to aid in selecting the desired style, 
mounting arrangements and required 
(Continued on page 262) 
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UNBRAKO AT WORK 


HOW TO KEEP A SET SCREW TIGHT. Tighten it as tight as possible. 
Keep it in place by preventing it from starting to work loose. With UNBRAKO 
Self-Locking Socket Set Screws you can do both. They are designed for the 
highest recommended tightening torques in the industry—as much as 45% 
higher than those used for ordinary socket set screws. UNBRAKOs have the 
unique knurled cup point which prevents them from starting to work loose, 
even in poorly tapped holes. For the complete UNBRAKO story, see your indus- 
trial distributor— or write STANDARD PRESSED STEEL Co., Jenkintown 9, Pa. 


JENKINTOWN, PENNSYLVANIA 


RAO SOCKET SCREW DIVISION 
——aowws 
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FACT: 


New combination Life-Line starters 
save up to 28% more space! 


The complete new line of Westinghouse combination starters can now help 
you utilize valuable mounting space up to 28% more efficiently. 


Combined with all the standard Life-Line starter features, you can now 
get either an AB circuit breaker or a fused, or unfused, visible blade load 
break disconnect—all within one entirely new, more compact enclosure... 
with new handle mechanism to assure maximum operator safety. 


Installation costs are greatly reduced because all components are mounted 
on an easily removable subpanel. Change-overs and maintenance are easier, 
too. Complete Westinghouse parts kits further simplify modifications— 
relieve parts stocking for maintenance. 


For the complete factual story, call your nearest Westinghouse office. Ask 
for the control sales engineer ... The Man With The Facts! J-30186 


you can BE SURE...i¢ i75 


Westinghouse 











Easier installation: All compo- Quick modification: Westinghouse Three combinations: Available with (1) AB 
nents mounted on a single, easily complete parts kits simplify change- circuit breaker, (2) visible blade load break 
removable subpanel—for quicker, overs, maintenance. Ready availa- disconnect—unfused, (3) visible blade load 
less costly assembly. bility relieves stocking. break disconnect—fused. 
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Editorial Reprints 


As manuscripts are projected for pub- 
lication in each issue of ELECTRICAL 
MANUFACTURING, the board of editors 
determines which editorial articles are 
to be made available to readers in re- 
print form. 

Reprints of articles in this and pre- 
vious issues which are now available 
are briefed here and in the following 
pages, to help readers select those 
which they would desire for their files. 
Any regular ELectricaL MANurFAc- 
TURING reader qualifies for one copy 
of all single article reprints, without 
charge. 

The numerals shown in reprint list- 
ings correspond to the numbers shown 
on postcards incorporated in the Reader 
Inquiry Facility on the opposite page. 
Readers should circle those numbers 


REPRINTS NOW AVAILABLE 


Progress in Electron Tube Reliability, 
May 1955, 12 pages. Report on 
means used to determine tube de- 
ficiencies in variety of difficult ap- 
plications and how numerous de- 
sign changes effected much im- 
provement. (115) 


Guided Missiles Make New Demands 
on Relays, May 1955, 12 pages. 
Report on the Third National Con- 
ference on Electromagnetic Relays 
at Oklahoma A. and M. College 
stresses the rugged environments 
imposed by guided missiles and 
notes status of standards move- 
ment. (120) 


High - Potential Dielectric Strength 
Testing, May 1955, 12 pages. De- 
scribes how hi-pot tests can be 
made a useful tool in design and 
development; the advantages and 
disadvantages of different types of 
tests, and the variety of instruments 


available. (132) 


Soldered Connections, November 
1954, 4 pages. Repeated requests 
for quantity reprints of this practical 


254 


indicating the reprints desired and 
then mail the card. R. I. F. postcards 
will be processed by the publisher only 
if all information requested is given and 
is clearly printed or typed. 

If multiple quantities of these re- 
prints are desired, the rates to govern 
are indicated. Remittances must ac- 
company all orders. Larger quantities, 
special quotation. 


MULTIPLE REPRINTS (reprints or 
compendiums into which are combined 
several separate articles on the same 
or related subjects) are available at 
the nominal prices indicated in each 
listing. Letters ordering these must be 
accompanied by remittances. Large 
quantities, special quotations. These 
multiple reprints are listed by titles, 


article on soldering methods and 
the recognition of common defects 
led the editors to make copies avail- 
able on individual request. (114) 


Embedded Circuits and Components, 
April 1955, 16 pages. Growing field 
of applications of epoxy resins for 
embedment and encapsulation is 
reviewed in a staff report. Case- 
history illustrations and results of 
resin-evaluation programs. (116) 


Transistor Switches Improve Mag- 
netic-Amplifier Performance, April 
1955, 8 pages. Transistor rectifiers, 
employing a new mode of operation 
resembling that of a mechanical 
rectifier, provide the desirable com- 
bination of low leakage and low 
forward drop. (126) 


Miniature Photocells, April 1955, 8 
pages. Review of commercially 
available cadmium sulfide and lead 
sulfide photoconductive cells. They 
are virtually insulators in darkness 
and conductors under light by a 
factor of 100,000. Very small 
quantity needed for useful photo- 
cell. (127) 





Cost of 
Single Subject Reprints 
No. of 
Reprints 


Number of Pages 
4-12 16-32 
] Gratis Gratis 
5 $2.00 $ 3.75 

10 3.50 6.00 

25 7.50 12.50 





immediately following the single arti- 
cle reprint listings. 


John A. Campbell 
Director Reader Service 
ELECTRICAL MANUFACTURING 

1250 Sixth Avenue 
New York 20, N. Y. 


Practical Approach to Magnetic-Amp- 
lifier Design, March 1955, 12 pages. 
A method is described in step-by- 
step detail for designing magnetic- 
amplifier circuits without resorting 
to complex mathematical proced- 
ures. (133) 


Wafer-Coil Technique for Transform- 
ers, February 1955, 4 pages. Slit 
rolled foil method eliminates many 
hand operations in transformer pro- 
duction. Conductors may be equiva- 
lent to very fine wire. (124) 


Filled Fluorocarbons—New Compo- 
nent Materials, February 1955, 12 
pages. Report summarizes data 
from Bureau of Ships-sponsored in- 
vestigation. Various Teflon mixtures 
with metals and nonmetals can pro- 
vide materials with new character- 
istics, or with reduced cost, for use 
in dielectric, magnetic and resistive 
parts. (125) 


New Molding Processes for Printed 
Resistors and Capacitors, Combined 
16-page reprint of two-article series 
appearing in the January 1955 issue 
and the February 1955 issue (com- 

(Continued on page 256) 
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READERS may avail themselves of 
this convenient prepaid postcard 
method of communicating with the 
publisher when desiring informa- 
tion regarding what ne men- 
tioned, described, or offered in the 
editorial or advertising pages of this 
issue. 

Simply circle the numbers on a 
card Oo corresponding to the 
numbers appearing in the items pub- 
lished in the following editorial 


departments: 


New Components 


& Materials 


Page 169 
Current review of all new mate- 
rials, metals, parts and equipment 
that become component parts of 
the finished product. 


Literature for the Asking 


Page 248 
Listing of the new literature, 
printed matter and catalogs which 
provide basic information for those 
engaged in the design engineering 
of products. 


Editorial Article 


Reprints 

Page 254 
A complete listing of those editorial 
feature articles published in this 
and past issues that are available in 
reprint form for filing. 


Advertised Products 


Print names of advertisers and page 
numbers of advertisements in space 
provided on card, if more informa- 
tion is sought about what is adver- 
tised. 


Only those cards can be processed 
that are completely filled out and 
clearly printed or typewritten. This 
card good only until June 30, 1955. 


Reader Inquiry 
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pression-molded capacitors). Tech- 
niques developed at the Diamond 
Ordnance Fuze Laboratories are de- 
tailed and characteristics of printed 
units described. (128) 


Stainless Steel Finish Effects, January 


1955, 8 pages. Mechanical and 
chemical treatments can modify ap- 
pearance of the standard mill fin- 
ishes obtainable on stainless sheet 
and strip. (111) 


Speed Regulators for D-C Motors, 


Parts I and Ll, December 1954 and 
January 1955, 16 pages. Four com- 
mon types of regulators are evalu- 
ated to provide a basis for choice by 
motor users. Discussions of each 
regulator are related to the operat- 
ing fundamentals of d-c motors. 
(122) 


Nomographs as Engineering Work- 


sheets, January 1955, 8 pages. Re- 
view ot nomograph tundamentals 
and use. Also, a nomograph tor de- 
termining if effort of making nomo- 
graph for a particular problem is 
justified. (139) 


Digital Techniques for Automatic Con- 


trols, parts I and Il, November and 
December, 1954, 16 pages. How the 
new “operational-digital” techniques 
combining analog and programmed- 
digital computing methods can be 
applied to control circuits. (117) 


Research Progress in Dielectrics 1954, 


December 1954, 12 pages. First 
hand summary and interpretation of 
Conference on Electrical Insulation 
reported each year by ELECTRICAL 
MANUFACTURING. (118) 


Circuit Applications of Voltage-Sensi- 


tive Capacitors, December 1954, 8 
pages. Discussion of dielectric am- 
plifier and other circuits in which 
voltage-sensitive capacitors are used 
to perform functions of tubes or 
transistors. (135) 


Noise Measurements, November 1954, 


12 pages. Review of the funda- 
mentals of sound and noise meas- 
urements with particular reference 
to the development of a test code 
for unit heater fans. (119) 


Insulation Classification, November 
1954. 12 pages. A classification 
table for insulating materials is in- 
cluded in the report, “International 
Standards for Insulation, Motors, 
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and Components,” 





covering the 





tional Electrotechnical Commis- 
sion. (137) 


Applying A-C Solenoids, November 


1954, 8 pages. Describes three | 


methods of measuring pull, design 
modifications to minimize mismatch 
in loading, how to overcome resid- 
ual magnetism, duty-cycle opera- 
tion and derating for 25-cycle use. 

(129) 


Non-Ventilated Motors, October 1954, | 


8 pages. A suggested approach to 
the problem of fitting non-venti- 
lated ratings into the new NEMA 
rerated frame sizes, based on heat 
dissipating capacity. (134) 


Cold-Reduced Electrical Steels, Oc- 
tober 1954, 8 pages. Advantages in 
processing to producer and user are 
partly offset by certain magnetic 
deficiencies yet to be overcome. 


(113) 


Electrical Circuits for Weight Meas- 
urement, Parts I and II, August and 
September 1954, 16 pages. Sixteen 
basic circuits are presented and ex- 
plained to show how designers have 
adopted electrical weighing for au- 
tomatic control systems. (123) 


How to Suppress Radio Interference, 
September 1954, 20 pages. A spe- 
cial report detailing the effects that 
stiffer radio interference regulations 
are having on the design of all types 
of electromechanical products. In- 
cluded are sections on causes of 
interference, specifications and reg- 
ulations, measurement and means 
of suppression. (130) 


Physical Data on Commercial Silver 
Solders, September 1954, 4 pages. 
Thermal and mechanical properties 
of the available commercial grades 
are tabulated and related to ASTM 
and Federal and Military Specifica- 


1954 meeting of the Interna- | 


tions. (136) | 


| Automatic Production for Electronics, 
July 1954, 12 pages. Review of fab- 
rication techniques and discussion 





Multiple Reprints 











n 

- Applying Magnetic Amplifiers, 72 
al pages. Multiple Reprint No. 1A. 
s, Second edition of this popular 
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of some basic design factors. (121) | 








They're here in quantity... 


u 


NEW HI-VOLTAGE 
SELENIUM RECTIFIERS 


ial 


IN 


PTTL WO 


low prices 


Highest quality and low prices seldom come to- 

gether—but you get them in these new UNION a 
\ 

Tubular Selenium Rectifiers. Xl 





The secret lies in a new manufacturing process 
perfected by Union Switch & Signal engineers, 
the original developers of the copper-oxide rectifiers more than 30 
years ago. Higher quality selenium discs are now being produced 
with greater precision and at lower cost than ever before. 

You can snap these rectifiers into your circuits with standard 
fuse clips or solder in with pig-tail leads. They outlast rectifier 
tubes, stand up better under vibration, use less power and give 
trouble-free service . . . all this at low cost. 

Maximum peak inverse voltages run from 36 to 9360 volts with 
condenser input filter. Maximum DC current rating is 2.5 ma., but 
other current ratings can be supplied on special order. Stacks may be 
combined in series, as full-wave bridge circuits, or as voltage 
doublers. 

Send for complete specifications. These new UNIoNn Selenium 
Rectifiers can lower your costs and give you the big advantage of 
rugged, trouble-free operation. 


EXPLODED VIEW showing symmetrical arrangement of selenium 


cells (spacers not required), spring-loaded in a tough, durable 
phenolic tube. 


GENERAL APPARATUS SALES 


UNION SWITCH & SIGNAL 


NEW YORK 
lVanhoe 3-2424 
(Hempstead) 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 


PITTSBURGH 18 SN PENNSYLVANIA 


BALTIMORE CHICAGO ST. LOUIS LOS ANGELES 
VAlley 5-343) LOngbeach 1-3042 JEfferson 5-7300 Clinton 6-2255 
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oP 


with 


¢ GASKETS * PACKINGS 
* WASHERS « SEALS « SHIMS 
* BUSHINGS « “O" RINGS 





85 YEARS OF 


AUBURN “KNOW-HOW” 


HAS THE ANSWERS! 


Yes ... over 85 years experience in 
engineering, designing, fabricating and 
production qualifies Auburn to help you 
find the ideal answer to your problem. 
Where gaskets, washers, and other seal- 
ing devices are concerned, Auburn en- 
gineers are tops in the field. Their 
know-how is yours—for the asking. We 
are tooled to fabricate in virtually any 
material: 


Leather * Asbestos * Teflon * Silicone Rubber 
Neoprene * Rubber * Cork ©* Fibre * Compositions 
Phenolics * Cloth © Felt © Paper * Cardboard 
Plastics * Brass * Steel * Copper © Aluminum 


Kel-F © Other Special Materials 


Send us your specifications or blueprints. 
You'll receive 


quotations, recommendations without obligation. 


AUBURN 


MANUFACTURING COMPANY 
306 Stack St., Middletown, Conn. 


Representatives: Atlanta, Ga.; Detroit, Mich.; St. 
Lovis, Mo.; Los Angeles, Cal.; Minneapolis, Minn.; 
Washington, D. C.; Cincinnati, O.; Rochester, N. Y. 
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booklet has been expanded to in- 
clude more recent feature articles 
in addition to the series by Dorn- 
hoefer and Krummenacher. For an 
annotated list of contents see Jan- 


uary 1954, page 286. $2.00 
Designing Servomechanism Systems, 
96 pages. Multiple Reprint No. 3. 
Thirteen feature articles or related 
phases of design of feedback con- 
trol or servo systems and servo ap- 
plications, including the series of 
four articles by Herst. For a com- 
plete list of the contents of this 
booklet see April 1954, page 358. 
$2.50 


Printed Circuits, 71 pages. Multiple 
Reprint No. 8. Selection of 14 
articles dealing with mechanized 
wiring techniques, beginning with 
silk screen printing of radio cir- 
cuit elements on ceramic plates. 
Other processes described include 
stamped wiring, and sprayed metal- 
plated and etched circuits and as- 
sociated assembly methods. For an- 
notated list of articles see page 332 
of the June 1954 issue. $2.00 


Multiple Reprints at 
Quantity Prices 

Since handling expenses is a signifi- 
cant cost element in the distribution 
of these Multiple Reprints, grouping 
of orders make possible substantial 
savings in cost per copy. For single 
shipments to one address, on orders 
accompanied by remittance, the fol- 
lowing prices per copy apply: 


Quantity 

Title 5 25 
Servo System Design 1.25 1.00 
Magnetic Amplifiers 135 1.10 
Printed Circuits 135 1.10 


Prices given above include shipping 
charges. Make checks payable to The 
Gage Publishing Company. 


Postcard return cards are 


pro- 
a conven- 


vided on page 255 as 


ience to the reader in obtaining 


New Components and Materials 
Literature for the Asking 
Feature Article Reprints 


Advertised Products 








Switches 
for products 
you are 
proud of 





SERIES 1400 
TOGGLE AND PUSH BUTTON 


8 


Designed for products demanding a 
combination of high capacity, small 
size and long life, Diamond H Series 
1400 switches pack UL approved 
ratings up to 25 A. and 2 H.P. at 240 
V., A.C., into bases measuring only 
61/64” x 21/32” x 1-3/16”. 

Spring-loaded roller keeps pres- 
sure on contact mechanism in all 
positions to provide smooth and 
unfailing action in such applications 
as portable tools, panelboards, home 
workshop power tools, light indus- 
trial machines, vacuum cleaners, 
power amplifiers and similar 
products. 

Toggle switches available single 
pole, single throw (dummy terminals 
optional) and single pole, double 
throw (two and three position and 
momentary, one or both sides). Push 
button switches are single pole, off 
and on, and momentary double 
throw, no off. All standard ratings to 
1-1/2 H.P. at 120 V., 2 H.P. at 240 
V., and to 25 amperes at 120 and 
240 V., A.C. only. Special ratings to 
30 amperes at 120 V., A.C. and 
special D.C. ratings also available. 


Write for Bulletin B6 
THE HART MANUFACTURING CO. 


211 BARTHOLOMEW AVENUE, 
HARTFORD, CONNECTICUT 


ELECTRICAL MANUFACTURING 




















tI LITLE 


BAKELITE Epoxy Resin, mixed with 
hardener, is poured into place, without 


POURED harm to fragile elements in the assembly. 
AS A LIQUID The mixture will cure with excellent 


adhesion to metal, ceramics or glass, 
bonding them firmly in position. 


FILLS EVERY 
CREVICE 





BakELITE Epoxy Resins can cure at 
room temperature — another advantage 
where parts would be damaged by high 
temperatures needed to set other pot- 
HEAT ting materials. Oven curing at low tem- SAFE 
peratures may be used for more com- 
plete reaction. 


HARDENS 
WITHOUT 


KEEPS 
ASSEMBLY 


cet 
Se em, 


errs. 


iti se tir ey ry. 
bbe oy pete pEe 





Low viscosity permits BAKELITE Epoxy 
Resin—hardener combination to pene- 
trate extremely minute cavities. Air en- 
trapment is minimized. Vibration or 
centrifugal casting reduces it further, 
aids in filling, and eliminates bubbles. 





Cured Bake ire Epoxy Resin resists 
shocks, chemicals, moisture. It keeps the 
assembly solidly embedded, safe from 
external hazards. Resin shrinkage is so 
slight as to be unimportant for most ap- 
plications, but can be further reduced 
by use of fillers. 


Potting and encapsulating with BAKELITE Epoxy Resins make 


delicate electrical assemblies stronger 


Many electrical assemblies seem to grow more fragile as they become more 
efficient. But BAKELITE Brand Epoxy Resins are making them more serviceable 


than ever. Three different types of these resins are available for potting and 
encapsulating techniques. They can be cured by any of four specially formu- 
lated BAKELITE Epoxy hardeners designed to give a variety of viscosities and 
curing speeds, or by several conventional catalysts. We can help you pick the 
combination with the best set of properties for your product. In addition, there 
are BAKELITE Phenolic and Polyester Resins ideally suited to give you the 
widest selection of materials available. Find out what all these resins can do. 


Write Dept. BL-52. 


easier to handle 








BAKELITE 


EPOXY RESINS 





BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [fg 30 East 42nd Street, New York 17, N. Y. 


The term BaketiteE and the Trefoil Symbol are registered trade-marks of UCC 
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ALSO MAKERS OF 


MIRRO 


The Finest Aluminum 
Cooking Utensils 


anata 


Four Large Fabricating 


ELECTRICAL MANUFACTURING 








Wide Range of Stamping Presses 





@ Have you been wondering about your alumi- 
num component problem? You may not have 
realized that you already have a complete 
aluminum component production line, in- 
stalled, equipped, staffed, and seasoned in your 
kind of work, located right in Manitowoc, Wis. 


















More than half a century of working with 
aluminum qualifies us to ‘‘join your organiza- 
tion’’ for the mutual solution of your indi- 
vidual problems, then to feed a flow of parts 
into your assembly line that will be as accu- 
rately made and dependably timed as any 


other division of your present operation. Metallurgical 
Laboratory 










Bross 






A letter, wire, or phone call will bring a 
trained consultant to your plant, to discuss 
your specific requirements, whether they be 
research and development, production and 
delivery, or all four of these. Let’s have that 

: talk soon, so that we can dovetail our schedules 
into your own and fit your ‘‘new department”’ 
smoothly and efficiently into your present 
organization. 





Designing Staff 









CONTRACT DIVISION 


ALUMINUM GOODS MANUFACTURING CO, 


MANITOWOC, WISCONSIN 
Fifth Avenue Bldg., New York 10 Merchandise Mart, Chicago 54 















Welding—Gas and Electric 
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% to 1 Time Saving!... 
% to 1 Cost Reduction!...% to 1 Labor Saving! 
OVER PREVIOUS Hand PRODUCTION! 


VIBRATORY 


CARBURETOR BOWL FEEDERS 
CASTINGS— aad 


@ The bushings are fed from two DPS 

Bowl Feeders and transferred into 

four opposed tracks, bringing the 

bushings into alignment. . . Operator 

simply places the castings over 

locating pins in the fixture and cycles 

the machine by means of a foot 

switch. Air actuated rams come for- 

ward, pick up two bushings on each 

side and press them to the proper 

depth with one stroke, previously an 

individual hand operation. Machine . 
cycle, two seconds. boa "Oe 7. i 


How about YOUR Assembling Method? 


@ DPS has solved this and thousands of other bottlenecks through the use 
of their POWER SCREWDRIVERS, PARTS FEEDERS and SPECIAL MACHINES. 


We can do the same for you. Tell us your problem. 


2817 W. FORT ST. DETROIT 16, MICH. 
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Literature for the Asking 


(Continued from page 250) 


electrical and mechanical specificati: 
General Transformer Co. 
ircle No. 76, Reader 


IMPROVED ELECTRIC MOTORS — 
Among the 20 principle types of «|, 
tric motors described in an 8-paye 
catalog are armor-clad designs, totally 
enclosed and explosion-proof types, 
and combination variable-speed and in- 
ternally geared units. Data are also 
provided on right-angle worm = geai 
types. vertical solid shaft models. and 
high-frequency induction type motors 
designed for operating aircraft compo 
nents. Text and illustrations describe 
features common to all motor types. 
including Lubriflush transverse bear 
ing lubrication, asbestos-protected wind 
ings. and normalized motor castings 
U.S. Electric Motors Ine. 

rcle No. 77, Reader Inquiry Fa 


HIGH-GLOSS IMPACT STYRENE SHEET 
—Describing the high-gloss surface 
finish now available on Campco impact 
styrene sheet, new brochure points out 
its resemblance to porcelain enamel 
in surface brilliance and its availability 
in a wide range of sheet thicknesses 
and colors. The material can be fabri 
cated into complex shapes by vacuum 
forming or by other techniques used 
with rigid thermoplastic sheet. Typical 
applications, including uses in ait 
conditioners and freezers, are shown 
Campco Div., Chicago Molded Prod 
ucts Corp. 
rcle No. 78, Ff 


DUAL-PURPOSE ELECTRICAL TAPES— 
Replacing the need for both a heat 
curing and a self-sticking tape fo: 
holding and insulating applications, the 
14 tapes in the two-in-one electrical 
tape line are both heat-curing and self- 
sticking. Thicknesses range from 3.5 
to 1] mills and dielectric strength from 
15.000 to 55,000 volts. Included in the 
line are wallow flat back paper, ace- 
tate film cloth, orange-yellow polyester 
Mylar film, and other electrical tapes 
\ property table and illustrated case 
histories are included. Permacel Tape 
Corp. 

ircle No. 79, 


BROADBAND DIELECTRIC POTENT!- 
OMETERS—Infinitely fine resolution, 
broadband operation, and_ negligible 
frequency discrimination and phase 
shift. are among the advantages 
vided by the design of two types 
broadband dielectric potentiome! 


ELECTRICAL MANUFACTI 
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»...and actually cost less! 


GERMANIUM 


Because of the higher efficiency of germanium, these 


new G-E rectifiers achieve a full 75% saving in size and Ratings to 


weight—and yet actually cost less than any conventional 


type dry rectifier in use today. This sharply-reduced O 
weight and volume is a result of greatly-increased power 


per cell in G.E.’s unique low-loss rectifier. 










TYPE 
4JA3011 





Compare and see! For new efficiency in your 1955 de- 
signs go the limit with new G-E Germanium Power 
Rectifier. Tell your rectification problem to the G-E 
application engineer—write today to: General Electric 
Company, Semiconductor Products, Section X-8055, 
Electronics Park, Syracuse, New York. 












NOW AVAILABLE IN PRODUCTION QUANTITIES 


OVERALL SIZE IS 4” x 5” x 10” 









These rectifiers are available in standard combinations consist- 
ing of one or more rectifying elements. A few of the typical 
ratings are listed below. 







Be “money-wise” and 
“‘pound-wise” too, with these 
stand-out design features: 











CIRCUIT D-C OUTPUT AT 55°C 
(Resistive Load) 


Half Wave 24 amps @ 60 V 
12 amps @ 94 V 
8 amps @ 140 V 


Full Wave Center Tap 24 amps @ 60 V 
10 amps @ 140 V 


Full Wave Bridge 10 amps @ 125 V 


Three-Phase Half Wave 17.8 amps @ 93 V 
11.2 amps @ 139 V 


11.2 amps @ 188 V 




















@ Weight and volume reduced 
75% 









@ Rectifier losses have been re- 
duced to 13 or less 






No forward aging effects...no 
need for age-compensating 
devices 












Three-Phase Bridge 












Progress /s Our Most /mportant Product 


GENERAL @) ELECTRIC 





G) 


PRODUCT NE WS 


RADIO FREQUENCY LABORATORIES, 


INC. 


3 Basic Units for Electrical 
Instrument Repair 


Versatile New Model 
107A Magnet Charger 


quickly saturates 
all kinds and shapes 
of permanent magnets 


Condenser discharge impulse type has 
dual range output — the convenient and 
efficient way of charging modern magnet 
shapes. High range saturates large Alnico 
magnets, while low range provides opti- 
mum current for small magnets or types 
having lesser coercive force. 

No accessory power supply or high 
voltage source is required; unit is self- 
contained and ready to operate by plug- 
ging into regular 115-volt line. Weighing 
only 75 lIbs., it can be carried wherever 
needed using handle provided. 

Many instrument magnets can be 
charged on flat bar or I-bar supplied, 
while special adapters accommodate 
practically all magnets in use today. Basic 
wire wound fixture attached to rear 
terminals charges core type instrument 
magnets. 

It’s easy to use, safe and will give 
many years of trouble-free operation. 


Free consulting service on present or 
future magnet charging problems is avail- 
able to all Model 107A owners. Inquiries 
are welcomed from all users of permanent 
magnets. Write or phone our engineering 
dept: DEerfield 4-3100. 


Model 829 Instrument Calibration Standard 


checks AC and DC meters 
of all types and ranges 


Compact cabinet contains power sup- 
ply, standard meters, Wheatstone Bridge 
and all circuits for quick, convenient 
instrument calibration to 0.5% accuracy 
by non-technical personnel. 

When used for instrument repair, unit 
provides accurate reference current dur- 
ing treating process after instrument mag- 
net has been saturated on Model 107A. 

Other uses include inspection of 
incoming components, quality control, 
production testing and periodic check of 
all test meters and bench standards used 
by engineering and production depts. 


New Model 889 Magnetreater® 


de-magnetizes saturated magnets 


to any desired level of flux 


This inexpensive accessory to the Model 107A 
Magnet Charger provides.a controlled, precise method 
for rapidly treating instrument magnets. It is par- 
ticularly useful for treating the new core type 


mechanisms. 


CLL LLL] 
LABORATORIES, INC. 
BOONTON 9,NJ, USA 


Gd) 


Complete Descriptive Literature 


is Available. Write Today. 


DESIGNERS AND MANUFACTURERS OF ELECTRICAL EQUIPMENT SINCE 1922 


| 
| 
| 
| 


Illustrated 4-page brochure des 
Type PD-1 for application in c| 
loop self-regulating systems fo: 
mote control of servo systems: 

PD-2, a logarithmic dielectric pot 
ometer designed for manual contr: 
useful in a wide range of control 
measurement applications. Techn: 
Instrument Corp. 
rcle No. 80, Reader Facility 


Inquiry 


LAMINATED, MOLDED PLASTICS 
More than 35 different types and grades 
of Insurok laminated and molded p|\as- 
tics are described in a 12-page bulletin 
also containing two useful charts. One 
lists grades of laminated Insurok ac- 
cording to their outstanding properties; 
the other lists the laminates according 
to the NEMA, Federal and military 
specifications which they meet. A spe- 
cial section provides data on copper- 
clad laminates for printed circuits, as 
well as gear and bearing stock. The 
Richardson Co. 

No. 81, Reader Inquiry 


Circle 


Facility, ¢ 55 
SILICON POWER RECTIFIERS—Rated 
for continuous operation at 125 C., 
silicon power rectifiers can handle up 
to 1 amp average current at 125 C, 
have a leakage current of less than 
0.05 ma under full load conditions, and 
conduct up to 1 amp average current 
at 1 volt average drop. Other features 
pointed out in a file folder 
miniature than 0.2 cu in. 
total hermetic sealing 
Data types for both 
power supply and magnetic amplifier 
applications. Transitron Electronic 
Corp. 

ircle No. 82, Reader Inquiry Facility, poge 255 


include 
(less 
and 

describe 


size 
volume ) 
sheets 


VARIABLE SPEED HYDRAULIC TRANS- 
MISSION—Operational advantages and 
design features of a 34 
speed hydraulic transmission for in- 
dustrial applications are pointed out in 
an illustrated 2-page bulletin. Features 
include automatic over-load protection, 
stepless speed change from 0 to maxi- 
mum output rpm, and a variety of 
mounting positions. Chart lists output 


hp variable 


for various recommended 
input speeds. Also installation drawings 
are included for both handwheel-con- 
trolled and_ servo-controlled 
Specifications include new oil viscosity 


Vickers Inc. 


speed ranges 


mode Is 


recommendations. 
> No. 83, Re 


DYNAMIC RESPONSE D-C MOTORS— 
Fast dynamic response to control con 
mands is a feature of the Super T line 
of low-inertia d-c motors designed 

fast machining cycles. Illustrated 

page brochure points out features mak- 
ing accomplishments of the Super T 
line possible. Heart of the design is 4 
low-inertia armature. Class B_ insula- 
tion permits a 60 C temperature rise 
Normal speed ranges up to 50:1 «re 
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DIEHL Type os 





Starts-and-Stops 
per minute 


Power Transmitters 


Unequalled for Repeated Start-Stop Machine Operation 


V-BELT DRIVE PULLEY 
HIGH INERTIA FLYWHEEL 


Repeated, rapid start-stop machine operation, im- 
practical with conventional motor drives, is now 
obtainable with Diehl Power Transmitters. Forty or 
more starts and stops per minute, hour after hour, 
are commonplace with these drives. Many manu- 
facturers have made substantial increases in machine 
output by the shortening of acceleration and deceler- 
ation waiting periods. 


In one compact unit, the Diehl Power Transmitter 
incorporates a totally-enclosed fan-cooled ball bear- 
ing motor; a high inertia, dynamically balanced 
flywheel; 


a positive short-throw, lever-actuated 





Name 
Company— 
Available in sizes from % H. P. to 5 H. P. Street——- 
900, 1200, 1800 and 3600 R. P. M. City Shete 


HEAVY DUTY CLUTCH 


Electrical Division of THE SINGER MANUFACTURING COMPANY 


Please send me the following bulletins 
|_| Type “J Power Transmitter Bulletin No. EM-3303. 
Consolidated Motor Catalog and Price List No. EM-3310 


POWERFUL BRAKE 


TOTALLY ENCLOSED MOTOR 


clutch brake assembly. The actuation may be con- 
trolled mechanically or electrically. 


These Power Transmitters are now used extensively 
on machine tools, textile machinery, winding and 
spooling equipment, conveyors and many other types 
of machinery where repeated starting and stopping 
is required. In countless instances, the use of Diehl 
Power Transmitters has made it possible to simplify 
machines, reduce costs, improve operation, save 
space and eliminate over-motoring solely for accelera- 
tion. Many of your troublesome machine drive prob- 
lems may be solved with Diehl Power Transmitters. 


Finderne Plant, SOMERVILLE, N. J. 














OTHER INTEGRAL AND FRACTIONAL HORSEPOWER MOTORS ARE AVAILABLE IN A WIDE RANGE OF TYPES AND SIZES 
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The above curve shows the maximum va. and watt loss 
of El 1%” 29 gauge Orthosil 3X laminations. 


As a lamination user, you will want 
to know that guaranteed maximum 
va. and core loss is available for 
standard EI transformer laminations 
and that you can correlate the figures 
for your own applications. 

This valuable information is of- 
fered exclusively by Thomas & Skin- 
ner. For several years, Thomas & 
Skinner has accumulated data on 
standard EI laminations. Based upon 
an analysis of this information, T&S 
has established maximum va. and 
maximum core loss values of each EI 
lamination at 1,000 and 10,000 gauss, 
60 CPS. 

A MATERIAL CERTIFICA- 
TION is furnished with each ship- 
ment of T&S laminations, and gives 
test figures for both core loss and ex- 


citing current on each heat annealed. 


This CERTIFICATION attests that 
each shipment meets the specifica- 
tions set by the customer. 

To you —as a lamination user — 
these test figures mean elimination of 
need for retesting, adding up to im- 
portant savings in your production. 

WRITE TODAY for Technical 
Bulletin DMF-1 giving test details 
and tables showing core loss and 
maximum va. Also request new 40- 
page Bulletin No. L-355 (illustrated 
below), on special and standard 


laminations. 


SPECIALISTS IN MAGNETIC MATERIALS eee 
Permanent Magnets Q) Laminations [SI and Wound Cores ® 


THOMAS & SKINNER Steel Products Company, Inc. 


1114 East 23rd Street, Indianapolis 7, Indiana 


readily obtainable; low speeds for 
ging and creeping. and reversal \ 
controlled acceleration are nor 
functions. Reliance Electric & E 
neering Co. 

Circle No. 84, Reader Inquiry Facility, pag 


REGULATED POWER SUPPLY—“<A <..». 
sible Approach to Regulated Po er 
Supply Design” points out that pow »r- 
supply applications generally fall into 
two classifications callings for eit\er 
a standard low-cost or a_ laboratury 
grade. Accordingly, manufacturer |ias 
selected 8 basic voltage-current ranges, 
four for each grade, offering a total 
of 64 single and dual power supplies 
from two basic circuits and 8 design 
variations of them—with all models 
normally available from stock. New 
Jersey Electronics Corp. 

ircle No. 85, Reader Inquiry Facility 


TRANSISTOR PACKAGED CIRCUITS — 
One-page data sheet lists miniature 
self-contained transistor circuits housed 
in transformer-type housings and _pot- 
ted to resist moisture, shock and vibra- 
tion. Specifications are provided for 
transistor-controlled magnetic ampli- 
fiers, transistor audio and I-F ampli- 
fiers, as well as packaged circuits 
including a photoamplifier and oscil- 
lators. Electronic Research Associates, 
Inc. 
e No. 86, Reader 


MOTOR SELECTION CATALOG — Rat- 
ings and book prices of commonly used 
standard a-c fractional- and _ integral- 
horsepower motors are listed in 28-page 
catalog GEC-1026. A special section is 
devoted to the selection of integral 
covering motor 
types, horsepower requirements, en- 
closures, starting current limitations. 
speeds, and selection of fuses and 
circuit breakers. Among the types de- 
scribed are single-phase, 
totally enclosed fan-cooled, 


horsepower motors, 


polyphase, 
and gear- 
type integral horsepower motors. Gen- 
eral Electric Co. 


Circle No. 87, Reader Inquiry Facility, page 


SPECIAL SHAPED WIRES—Ways of re- 
ducing machining costs with shaped 
wire are discussed in an illustrated 16- 
page booklet. The profiles are avail- 
able in cross sectional areas up and 
including 14-in. square, and in flats 
and rectangles in widths up to *¢ in. 
Wire is produced in low carbon steels, 
low alloy steels, high carbon steels, 
stainless steels, and Armco ingot iron. 
Page Steel & Wire Div., American 
Chain & Cable Co., Inc. 

ircle No. 88, Reader Inquiry 


STANDARD PLASTICS KNOBS AND 
HANDLES—Standard plastics fittings. 
described in an illustrated 12-page c:ta- 
log. include heavy-duty and geneval- 
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It is our business to make large and medium size 
seamless drawn stampings for your business. We do 
it so well that the names of our customers makes 
up a “blue chip” list of American industry. 


That’s why we say: if you have a product that needs 
stamped or deep drawn metal parts... if you demand 
top quality workmanship and on-time delivery... 
contact G.P.&F. Our facilities for fabricating, 
finishing and assembling can relieve you of produc- 
tion details and headaches ...add dollars-and-cents 
economies to your plans. 


Write today for a copy of our booklet—‘Science 
and Skill in Sheet Metals.” It 
illustrates many jobs produced 
for our customers... and tells 
all about us. 








How Moco Solves Your Electrical 
Heat Processing Requirements— 
Regardless of Size or Complexity 


This installation for baking varnish on turbin stators is designed to 
provide rapid heating through high velocity of air recirculation in 
its one large chamber. The oven is 32 ft. wide, 40 ft. long, and 18 ft. 
high—inside working chamber with Motorized, Telescoping Roof 
Doors Providing Full Access to Interior. 


The oven installation above is typical of the diverse applications 
necessary in the heat processing of electrical components. In bak- 
ing insulating paint and varnish on parts—both simple and com- 
plex—you need an oven specifically designed to give close tem- 
perature uniformity and rapid heat-rise. This means a careful 
analysis of the product involved and the oven to perform the work 


That's why more and more manufacturers are relying on MOCO 
engineering for skill and dependability. They know through ex- 
perience—that MOCO considers all these factors in arriving at the 
solution—that MOCO ovens will perform with increased pro- 
duction, efficiency, and less down time through the years. 
MOCO builds ovens and only ovens. Their entire engineering, 
service, and sales staff have one interest—your heating application 
Wouldn't it be wise to talk over your application with a MOCO 
representative today? 


OVEN FACTS FOR YOU 


Send for this free comprehen- 
sive booklet on ovens and 


their application today. 


MICHIGAN (())\V|k, caaeniat , 


415 BRAINARD, DETROIT 1, MICHIGAN 


purpose instrument knobs, dual control 
knobs and dials, pointer and bar knobs, 
and miscellaneous types. Data are also 
provided on pushbuttons and related 
fittings. Dimensional drawings and 
other illustrations are included. Kurz. 
Kasch Inc. 

ircle No. 89, Reader Inquiry Facility, page 25 


CONTROL DEVICES—Special section in 
Catalog GEC-1260A lists, according to 
enclosure and motor rating, available 
components for motor control systems 
for a given motor type, including start- 
ers, pushbuttons, and heaters. Addi- 
tional listings in the 68-page catalog 
describe contactors, relays, solenoids, 
switches, pilot devices, and _ related 
components. Also included is a section 
comparing the applications and ad- 
vantages of manual and magnetic con- 
trol, and across-the-line and reduced- 
voltage control. General Electric Co. 

Circle No. 90, Reader Inquiry Facility, page 2 


MINIATURE INDUCTANCE COMPO- 
NENTS—Two sizes of small, adjustable 
inductors and a series of i-f transform- 
ers of similar design are cataloged in 
a new leaflet, Form VI-1154. Variable 
inductors listed in both shielded and 
unshielded designs are shown for the 
two inductance ranges: 56° micro- 
henries to 1.8 millihenries, and 56 
microhenries to 18 millihenries. Levin- 
thal Electronic Products, Inc. 
e No. 91, Reader Inquiry Facility, page z 


y 


BERYLLIUM COPPER SPRINGS — Typ.- 
ical standard and special-order beryl- 
lium copper springs are described and 
illustrated in a 16-page catalog con- 
taining specifications on custom-made 
compression, flat and strip springs, as 
well as on standard beryllium copper 
finger contact strips and contact rings. 
Available are helical compression 
springs for use as motor brush springs, 
“flea” contacts for subminiature tubes 
and printed circuits. and other types. 
Design engineering. heat-treating and 
other facilities are available. Instru- 
ment Specialties Co., Inc. 

rcle No. 92, Reader juiry Facility, page 255 
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SHOCK, VIBRATION SPECIFICATIONS 
Summary of .shock and _ vibration 
requirements of various military speci- 
fications is contained in Bulletin 804A 
Each of the pertinent military specifi- 
cations is listed, with specific vibration 
and shock requirements given. Among 
requirements covered are resonance. 
durability, cycling. and performance 
Barry Controls Inc. 
rcle No. 93, Reader Inquiry Facility, page 2 


AIRBORNE ELECTRICAL COMPONENTS 
—Entitled “Airborne Electrical Power,” 
3l-page booklet emphasizes through 
illustrations and text the extensive 
facilities available for developing, pro 
ducing and testing aircraft electrical! 


ELECTRICAL MANUFACTURIN 





for versatile PRESSED Ceramics for uniform EXTRUDED Ceramics 


ed 


Nl 


Custoin-made Technical Cetamtlcs 


FOR WIDEST CHOICE OF MATERIALS 
FOR VOLUME PRODUCTION 
FOR DELIVERY AS PROMISED 


Send your blueprint with outline of oper- 
ating conditions and let our engineers 


show you what AlSiMag can do for vou! 


Ree 4 Se * 


for reliable METAL-CERAMIC COMBINATIONS 





Tae tari Aa eeeli 








wHELD sHEMI-CONDUCTOR DEVICES 


WIT SPEED AND PRECISION. 


whisker-wire 
welded directly | 


to lead or stud 


_ precision stored-energy welding 


WELDMATIC MODEL 1015 welds molybdenum, tungsten, 
gold; iridium-platinum, or other fine wire to Dumet, 
Kovar; steel; etc. Diameters-0.0003 to-0.060 inch 


_welded easily without-oxidation or annealing. 


Oi. UNITEK CORPORATION 


258 Halstead Avenue * Pasadena 8, California 
Write for Complete Technical Information 
on Stored Energy Welding 


WELDMATIC 


CAPACITORS 


STABLE 

RUGGED 

LOW LOSS 

ore cre mony kinds of copacifgilmDme MINIATURE 


table . . . or rugged . . . or vaperproef . . . or 
tiny . . . some very good ot @verting loss or 
noise . . . of efficient over a wide temperature 


range. Some capacitors combine twe, OF even three LO W N 0 i 4 E 

of these feotures 

VITRAMON CAPACITORS GIVE YOU ALL:7 

Only two materials go inte Vitramen Copacitors VA P 0 R P bh 0 OF 
porcelain enamel for the dielectric ond encas- 

ing insulation . . . fine-silver for the electrodes. 

Perfectly bonded, the two Become, effectively, 


one 
hemoaeo vn  viaall. Aa WIDE TEMP. RANGE 


The solid block of ‘‘quafity crockery” in which the 


silver electrodes are immersed makes Vitramon 7 eaitieieicedeae Oa 

Capacitors both 

Pure materials plus Perfect stalling: combine to 

eliminate both Two materials — a monolithic block of 
Loss ‘and ‘Noise. : i 


cca porcelain enamel and fine-silver elec- 
1 mon ; : 

ee. ee oS wnigue Construction allows trades — fused into one strong, stable, 

or ‘‘layering’ the electrodes so: thot much greater : : . 

active dielectric area “can” be Sfiueezed into the efficient and effectively homogenous unit. 


same cubic contefif f i «they're 

ONLY VITRAMON GIVES YOU ALL 7 

IF YOUR CAPACITOR PROBLEM IS CRITICAL INCORPORATED 
BOX 544 


WRITE TODAY FOR COMPLETE DATA... 544 M © BRIDGEPORT 1 * CONN. 





systems and components. Stressed i- 
the reliability resulting from adherenc: 
to high standards in design, test, an 
production. Among the airborne elec 
trical components discussed and illus 
trated are a-c and d-c_ generators 
control panels, circuit breakers, regu 
lators and current transformers. West 
inghouse Electric Corp. 

ircle No. 94, Reader Inquiry Facility, page 2 


METAL FINISHES—Data sheets in a 
file folder describe a line of Iridite 
chromate conversion coatings and ARP 
chemicals designed to solve metal fin 
ishing problems requiring corrosio: 
protection, a paint base, or a decora 
tive appearance. Described are the 
advantages available products provide 
for zinc and cadmium, copper, alumi 
num and magnesium. Stressed is sim 
plicity of application; no _ special 
equipment is required. Allied Research 
Products, Inc. 


No. 95, Reader Inquiry Facility, page 


SILICONE GREASE—Dow Corning 41 
Grease, a silicone fluid-carbon black 
mixture designed for high temperature, 
slow-speed bearings, is discussed in a 
6-page brochure presenting perform 
ance data by means of illustrated cas¢ 
histories. Applications discussed range 
from use on injection molding machines 
to automatic electric household toast- 
ers. Typical properties are listed for 
the Grease, serviceable from 0 to over 
450 F. Dow Corning Corp. 


Circle No. 96, Reader Inquiry Facility, page 


INDUSTRIAL TAPES—Catalog in file- 
folder form, contains samples and spe- 
cifications for a variety of tapes for 
electrical and other applications. Among 
these is Type 822. a_ polyethylene 
plastics all-purpose electrical tape with 
a dielectric strength greater than 10,- 
000 volts. Type 153 is an electrical tape 
with an acetate cloth backing and 
non-corrosive adhesive. All sixteen 
types are fully described. Polyken De- 
partment of the Kendall Co. 

Circle No. 97, Reader Inquiry Facility, page 2 


FLUID POWER DEVICES—Engineering 
manual, containing 120-pages, provides 
data on a complete line of air and 
hydraulic cylinders, valves and pack- 
aged fluid power devices. Its 14 sections 
contain complete operating data, dimen- 
sions, optional mountings and_ other 
engineering data. Modernair Corp. 
Circle No. 98, Reader Inquiry Facility, page - 


O-RINGS—Useful design information. 
as well as data on recommended pres 
sures and available materials for both 
dynamic and static O-ring applications 
are presented in an illustrated catalog 
complete with design information 
Tables list specifications for rubber © 
ring gaskets, leather back-up ring 

Teflon spiral back-up rings and rubb: 
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HOLTZER-CABOT 






TYPICAL 
MECHANICAL FEATURES 
Ball or sleeve bearings 
Special mountings: resilient, laminated 


Holtzer-Cabot fractional horsepower motors are available in an exten- 
sive range of electrical types, frame diameters, lengths, mechanical and 
electrical variations. This wide range permits the selection of the ideal 


motor for your product. Or, if needed, our highly skilled personnel can 
develop, promptly and efficiently, special custom-built motors for your 
specific applications. 

The following basic motor designs are available for 60-cycle operation. 
Most of the a-c designs have d-c companions. Electrical variations include: 
voltage, frequency, single or polyphase operation. Partial motors, for di- 
rect insertion into your product, are also available. 


steel spring or rubber, flange, face, 
vertical 
Open or totally enclosed 


Special shafts — unlimited variations; 
double shafts to 43” long 


Special lubrication for any mounting 
position or operating condition 










Special shapes, e.g. “pancake” 


C type 
with short axial length 


ELECTRICAL TYPES 
@ SPLIT PHASE 

@ CAPACITOR 

@ SYNCHRONOUS 


@ REPULSION INDUCTION Partial motors 


@ SERIES AC OR UNIVERSAL 
@ DIRECT CURRENT 
@ POLYPHASE 


@ MULTI-SPEED 
@ RAPID REVERSING 
@ GENERATORS 





—~---~--~~---~------ 


rs : . : HOLTZER-CABOT MOTOR DIVISION 
These types can be combined to provide motor-generator sets, in- 


verters, dynamotors, frequency changers, and countless varieties of elec- 
trical apparatus (up to 7’’ in diameter) which are not normally classed as 
motors or generators. 


Mail coupon today for complete information 


NATIONAL PNEUMATIC CO., INC. | 
125 Amory Street, Boston 19, Mass. | 
GENTLEMEN (1 Please send me complete 


design information on Holtzer-Cabot fractional 
horsepower motors. 


| 

! 

| 

| 

| O Please have representative call......... 
| (date) 
| 

| 









ee 225 ick. ne arte Cidaknaain bmbeicantaieed | 
ATIONAL PNEUMATIC CO., HTT BT ER i rh earned 
Ree Snny Se, Sates TS. oats. Gs Designers and manufacturers of EH ionic cece cwnuncpe avuneeresccees 


Sales Service Representatives 
n Principal Cities throughout the World 


mechanical, pneumatic, hydraulic, electric 
and electronic equipment and systems he 


AY 1955 


O-ring packing. Reference sketches ar. 
included in a foldout for convenient] 
determining groove dimensions. Th: 
Garlock Packing Co. 


circle No. 99, Reader Inquiry Facility 


Peet beenens -_ ee HIGH-YIELD-STRENGTH STEEL — Sai, 


air conditioner 


to possess three times the yield strengt! 
applications 


of ordinary steel, as well as outstand 
ing resistance to impact abuse an 
abrasion, Carilloy T-1 is a low carbor 
quenched and tempered constructiona 
alloy plate steel. Its properties ar 
listed in an illustrated 44-page booklet 
Yield strength is 90,000 psi, min; ten 
sile strength, 105,000 psi, min. Ex 
tensive series of case histories demon 
strate the new material’s wide range 
of applications. United States Steel. 
Circle No. 100, Reader Inquiry Facility, page 





Many successful 
fan applications 


TEST LIMITS FOR El LAMINATIONS— 

Technical Bulletin DMF-1, “Magnetic 

Test Limits for Standard EI Lamina 

tions,” covers in detail the description 

ro | of the test methods used and methods 

of determination of maximum limits, 

Potential savings Look closel and also provides complete tables cover 
in your product! y @@e@ | ing maximum core loss at 10,000 gauss 
and maximum volt-amperes per lb 


e | values at 10,000 and 1000 gauss. 
t is new Thomas & Skinner Steel Products Co., 


Inc. 
Circle No. 101, Rea 


6-pole shaded pole MOtOE  scuwerrace svosrars — 1m 


five units described in 4-page Bulletin 


| | 355 complete a line of rheostat-poten 
may e your answer e tiometers with a 1000-watt capacity and 
smaller, and are rated at 1000, 750. 
; 500, 300, and 225 watts. Features in- 
This new motor is typical of Scruggs’ fast-growing versatility in the | clude “bus-bar” brush construction, a 
fractional horsepower motor field “tripod” mounting frame of alloy cast 
ing designed to provide a greater safety 
“> : : factor under shock and vibration; and 

The precision standards of Scruggs motors, proven in Dictaphones and eee aoe 
use of high-temperature enamel. All! 
many other famous products, are more rigid than ever. And new plant _ rheostats-potentiometers comply with 
open ‘ ° ° ° ee 2°. os we a¢ mt atendards 
facilities now permit faster deliveries, wider scope and lower pricing. MIL-R-22, as well as current standards 
of RETMA, NEMA. and Underwriters 
: : ; Laboratory, Ine. Hardwick, Hindle. 

Take advantage of this custom-built motor service at stock motor prices. | |. 


Develop better products at lower cost! rcle No. 102, 





Facility 


WE’LL SEND YOU a sample motor built to your specs.Write today CATHODE-RAY OSCILLOGRAPHS — 


: . ‘ “Ouick Reference Instrument Catalog” 
for detailed Data and Performance Chart. Immediate service! Ze : ree ne 
lists salient points of manufacturers 


cathode-ray oscillographs and accessor) 


CHECK THESE QUALITY FEATURES: instruments. Divided into three se 
1. Copper-weld rotor for uniform 4. Extremely quiet running sane the 8-page catalog is — ” 
) ow-irequency instruments, ugh-tre 

performance 5. Rotor electronically balanced eee Se, 
ae quency types, and accessories. Complet« 

6. Double varnish impregnation specifications, typical applications and 


3. Extra large oil reservoirs 7. Design practically eliminates AC hum an illustration of each instrument ar 
provided. Allen B. DuMont Laborato 


You can slike your rupitition on Leruggs Moline nies, Ene. 


No. 103, Reader Inquiry F 


PRECISION DIE CASTINGS — Twent) 
TH age “picture-book” shows r 
E of g 2 COMPANY page “picture-book” shows how part 


2. Long-life sintered bronze bearings 


are produced by the die castin 
Festus, Mo. process. Starting with the initiation o 


| a new die casting project, text an 
MUP ROMANE LU REMC SGREEE IN | lluctration chow how decien is adapt 


illustration show how design is adapte 
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GYRO MIXING FAUCET 










Single-handle kitchen mixing faucet controls hot and cold 
water, as well as volume. Radical design has no seals or 
spindles to replace. One Waldes Truarc retaining ring al- 
lows complete assembly and disassembly from either top 
or bottom of unit. 




















Gyro Brass Manufacturing Corporation of West- 
bury, L. I., N. Y., uses a single Waldes Truarc re- 
taining ring (Series 5108) both as a positioner 
and retainer on their Gyro Mixing Faucet. Alu- 
minum Truarc ring not only eliminates expensive 
machining, but also does away with a chrome 
plating process that would be necessary if the 
shoulder were made of the solid material of the 
body. 

You, too, can save money with Truarc Rings. 
Wherever you use machined shoulders, bolts, 


For precision internal grooving and undercutting.. 





ee Send for new catalog supplement or NRE NER CRI AERA ERE AROS 
=p Waldes Kehinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N.Y. | 

WALDES Please send the new supplement No. 1} which | 

brings Truarc Catalog RR 9-52 up to date. | 

| (Please print) | 

Uy I a iernpcinentsdupnmnsoneenaiipemewen inven tinastibieiles | 
' | PN i li ese scot Na to nate nies ocinls ae gcntbaonanouceeamenen | 

|  Compony.....-..---------------------2--------ee0-eee2e2* | 

= Oy nee PI ie bs nse | 
| | SEES SS EE Zone..------ SiGe | 

RETAINING RINGS Ps i NE 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
44.631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries 


Y 1955 


Aluminum Truare Ring (external inverted Series 5108) acts as bearing re- 
tainer, insures precise alignment of spout and escutcheon, gives uniform 
shoulder with machining. Truarc ring provides shoulder that would otherwise 
require machining valve body to 1 5/16” against 1 1/16’ used. Also elimi- 
nates expensive chrome plating of we've body. 










snap rings, cotter pins, there’s a Waldes Truarc 
Retaining Ring designed to do a better, more 
economical job. Waldes Truarc Rings are preci- 
sion-engineered...quick and easy to assemble 
and disassemble. 

More than 5,000 stock sizes of the different 
Truarc ring types available. Ninety stocking 
points throughout U. S. A. and Canada. 

Find out what Waldes Truarc Retaining Rings 
can do for you. Send your blueprints to Waldes 
Truarc engineers. 


.Waldes Truarc Grooving Tool! 
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BURDICK ELECTROCARDIOGRAPH 
Made by THE BURDICK CORPORATION 

Featuring Standard Control Knobs 

By RAYTHEON 


MAKE IT LOOK 








70 Series 
Round 


Ww’ 


90 Series 
Skirted Round 


























90 Series 
Pointer 








90 Series 
Skirted Pointer 






125 Series Dial 
Skirted Round 


175 Series Crank 








WORTH THE PRICE' 


STANDARD 
CONTROL 
KNOBS 


DRESS UP YOUR PRODUCT 





Fine electric and electronic equipment 


is easier to sell when it looks like 
the money it represents. 


Raytheon standard control knobs 
add the appeal of custom styling at 
standard cost — make the outside 
reflect the quality of the inside. 


These injection molded knobs are 
available in an integrated family of 
54 items — in a choice of six basic 
types and five widely used sizes. 


Made of tough, durable ‘‘Tenite II’”’ 


(cellulose acetate butyrate) with 
anodized aluminum inserts and dual 
setscrews. All types and sizes 
available in black with gleaming 
mirror finish or with non-reflecting 
matte finish for government 
equipments. Also available in color 
or with knob parts assembled in 
striking color combinations. 


Write for complete information. 
Address Dept. 6120 -KEM, 
Raytheon Manufacturing Company, 
Equipment Sales Division, 
Waltham 54, Massachusetts. 






| 


J 
l 
N 


STANDARD 
CONTROL 
KNOBS 










to the process, how the die is mad 
and the parts cast. Integrated oper: 
tion, assuring uniformly accurate unit 
makes possible the successful schedu 
ing of mass production as well a- 
small-order schedules in the company’ 
nine available plants. Precision Cas‘ 
ings Co., Inc. 
rcle No. 104, Reader Inquiry Facility, page 2 


RESEARCH AND DEVELOPMENT FA 
CILITIES—Text and illustrations in 

72-page brochure point out compan, 
facilities for basic, applied and devel. 
opment research in servomechanisms. 
electronic instrumentation, human engi 
neering, and general electromechanica! 
developments. Included is a descrip- 
tion of the types of work carried on by 
the various laboratory sections, as well 
as examples of research and develop- 


ment work on _ unclassified projects 
Cook Electric Co. 
rcle No. 105, Reader Inquiry Facility, page 255 


MAGNETIC AMPLIFIERS—Among the 
7 stocked, packaged Moto Mags de- 
scribed in an illustrated brochure are 
2-stage magnetic amplifiers with self- 
contained phase saturable 
transformers; and magnetic amplifiers 
with a_ self-contained vacuum-tube 
phase detector. Complete mechanical 
and electrical specifications are pro- 
vided and a typical schematic diagram 
is included. Keystone Products Co. 

e No. 106, Reader Inquiry Facility, page 2 


detector: 


INSTRUMENT MOTORS, POTENTIO- 
METERS, DIALS—Twenty-page catalog 
provides data on high-precision linear 
potentiometers, designated Micropots. 
available in three series. Also described 
are direct-reading precision dials indi- 
cating the position of multi-turn de- 
vices. Listings of the series 1000 syn- 
chronous and _ induction instrument 
motors, also provided, contain specifi- 
cations for models with and without 
gear trains and in a variety of models. 
Borg Equipment Div., The George W 
Borg Corp. 

Circle No. 107, Reader Inquiry Facility, page 2 
INTERVAL TIMERS—Manual set and 
automatic reset types of interval timers 
are covered in an illustrated 8-page 
bulletin describing models suitable for 
the control of such electrically operated 
equipment as automatic mixers and 
ovens; for such built-in applications as 
microfilming equipment, ovens and 
therapeutic machines; and for use in 
laboratory equipment and other devices 
requiring close repeat accuracy. The 
R. W. Cramer Co., Inc. 

Circle No. 108, Reader Inquiry Facility, page 
JIC HYDRAULIC CYLINDERS — De- 
scribed in Bulletin No. 55 is the 


Series S all-steel, precision-built cylin- 


ELECTRICAL MANUFACTURI\G 








THE BOX SETS THE STAGE... 


ik when you raise the curtain on your new model. A 


modern container dramatizes the features of your prod- 
yr . . . 
uct. Yet, the cost of a fresh design for your box is just a 


small fraction of what you spend on product development. 


Strikingly handsome printed effects are now made 
possible by Gaylord's newly -developed "Oyster White” 
boxboard. For samples and complete information, call 


your nearby Gaylord office. 


CORRUGATED AND SOLID FIBRE BOXES + FOLDING CARTONS + KRAFT PAPER AND SPECIALTIES + KRAFT BAGS AND SACKS 


GAYLORD CONTAINER CORPORATION * ST. LOUIS 


SALES OFFICES FROM COAST TO COAST * CONSULT YOUR LOCAL PHONE BOOK 
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der designed to meet JIC specificatio 
and for uninterrupted operation 
heavy-duty automation service with a): 
pressures up to 200 psi or mediu 
duty hydraulic service up to 1000 p 
In a second bulletin, No. 53, are d 
scribed the Series J hydraulic cyli 
ders, also designed to meet JIC r-- 
quirements. Features include all-ste«| 
body and caps; elimination of tie rods 
and retainer rings, and suitability fv. 
hydraulic service to 2000 psi. Hydr. 
Line Manufacturing Co. 

rcle No, 109, Reader Inquiry Facility, pa 





je 


VARIABLE DELIVERY HYDRAULIC 

PUMPS—Series PV-600 high pressure 

variable delivery hydraulic pumps, de- 

scribed in a 4-page bulletin, are de- 

signed for use in hydraulic systems 

requiring constant pressure with control 

of fluid delivery from 0 to full flow 

Pumps generate continuous duty pres- 

sures up to 5000 psi and deliver four 

CONTACTS & BRUSHES | gpm at maximum continuous speed of 

| 2000 rpm and full rated pressure. Cut- 

away shows construction details of the 

OF S:LVER-GRAPHITE | axial piston design. Dudco Div., The 
New York Air Brake Co. 


rcle No. 110, Reader Inquiry Facility 


... for minimum, more stable 

contact resistance .. . less 

radio noise interference .. . 
greater reliability 


hie servo mechanisms to radar antenna operating 
units, calculating machines, midget motors and dozens of 
other exacting applications, sliding contacts or brushes of 
Stackpole silver-graphite assure maximum contact effi- Reader Inquiry 
ciency and life at minimum cost. Lowest radio noise levels 
short of using costly noble metals are obtained by using Facility 
these silver-graphite units against a silver ring. For ordi- 
nary uses, a copper ring or commutator will suffice. 





Postcard return cards are pro- 
Available in sizes from ¢" diameter upward, they can 


be supplied with silver-soldered backs for easy spot weld- 
ing or brazing directly to supporting springs or arms and 
with or without shunts. Contacting assemblies are thus 2 , : 
greatly simplified. Units are supplied either separate or New Components and Materials 
mounted to specifications. They are made of silver with Additional data from the sup- 
almost any desired percentage of graphite. Standard plier on any items reviewed. 


ty grades range from 0° to 50% graphite. 


vided on page 255 as a conven- 


ience to the reader in obtaining 


Literature for the Asking 


A copy of any manufacturer's 
Cm STACKPOLE CARBON COMPANY publication reviewed. 
St. Marys, Pa. 
Feature Article Reprints 
Single copies of selected feature 


articles. 


Advertised Products 
Stackpole contact material types include: SILVER-GRAPHITE * SILVER-LEAD OXIDE More information on any prod 
SILVER-NICKEL * SILVER-MOLYBDENUM * SILVER-TUNGSTEN * COPPER-GRAPHITE 
SILVER-COPPER-GRAPHITE * GOLD-GRAPHITE * SILVER-IRON OXIDE 


and many special grades. 


uct or service described. 
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Basic ingredients of the best steel are 
experience and skill, modern facilities 
and youthful drive. At this mill 25% of 
the personnel have served 25 years 
or more. And young men devoted to 


the improvement of quality and service 






are increasingly attracted by Newport's 


EXPERIENCE, YOUTH, NES FACILITIES many new facilities, the latest of which 


is a reversing cold mill. Combine these 

GIVE YOU assets with freight-saving location in 
the area of greatest industrial growth, 

and you have a most logical source 

indeed for your steel requirements. 

Check this list of products, then check 

with Newport for 





what you need. 





















Cold-Rolled Sheets 
Hot-Rolled Steel in Coil 
Hot-Rolled Pickled Steel in Coil 
Hot-Rolled Sheets 

Hot-Rolled Pickled Sheets 
Galvanized Sheets 
Galvannealed Sheets 

Colorbond Sheets 

Electrical Sheets 

Alloy Sheets and Plates 

Electric Weld Line Pipe 

Roofing and Siding 

Eave Trough and Conductor Pipe 


ECONOMICAL WATERAIL DELIVERY 


Newport Steel is situated on the Mis- 
sissippi-Ohio River system and the 
great Cincinnati rail hub. With the 
advantage of location, new river 





barge facilities and seven major rail- 
roads, Newport gives economical, 
dependable delivery to industrial 
areas throughout the Middle West 
and South. 


Culverts 


Dad 


CORPORATION 












\\ NEWPORT, KENTUCKY 
heh 









YOUR CONFIDENCE [IS JUSTIFIED WHERE THIS FLAG FLIES A SUBSIDIARY OF MERRITT-CHAPMAN & SCOTT CORPORATION 





PRECISION QUALITY 


components 


OF TUNGSTEN, 
MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 


Quality controlle 4 
throughout production with 

Tungsten hard glass leads produced 
under General Electric Timing Control. 
Each tungsten lead is microspecially 
inspected for flaws. DKE offers highest 
quality and LOW PRICES. Send 
drawings for quotations and let us 
prove the economy of our prices. 


The Engineering 

Company can give you 

immediate delivery on following 

bases: 50 Watt, 3303B, 412 Indus- 

trial Base, Giant 7 Pin Bayonet, 4310 

Four Pin Jumbo, Tetrode, Hydrogen 

Thrytron Bases in both Aluminum and 

Copper up to 6.50 dia etc. All bases 

to JAN-1A/MIL-E-1B and subjected to 
weights and strength tests. 


NKE HYDROGEN THYRATRON 
TUBE BASES 


CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 


_rwe BNOIMBBTING co. 


27 WRIGHT ST., NEWARK 5,N.J. 
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Associations 


First Electronic Materials 
and Components Symposium 
Scheduled for June 


The First Electronic Materials and 
Components Symposium will be held in 
Philadelphia, June 2-3, with head- 
quarters in the Penn-Sherwood Hotel 
and sessions scheduled in the New 
Physics building, University of Penn- 
sylvania. 

Jointly sponsored by the Institute of 
Radio Engineers, Philadelphia section, 
the Professional Group on Compo- 
nents of the Institute of Radio Engi- 
neers. and the American Insitute of 
Electrical 


meeting will consist of an integrated 


Engineers, the four-session 


program covering magnetic materials; 
dielectric materials; insulation mate- 
rials in general; and the application of 
these materials to various types of 
components. 

In the session devoted to magnetic 
materials, six papers will be delivered, 
including “Materials Aspects in New 
Electronics,” by Dr. A. E. Middleton, 
P. R. Mallory & Co.; “Modern Mag- 
netic Ferrites and Engineering Appli- 
cations,” by C. B. Owens, Bell Tele- 


| phone Laboratories, Inc.; and “A New 
Method of Determining the Factor of 
| Merit of Powdered Iron and Ferrite 


Cores,” by H. Dressel, Stackpole Car- 
bon Co. 

Typical of the papers to be delivered 
at the session on Dielectric Materials 
are: “The Mechanical Engineering of 
Dielectrics,” by Bryce Maxwell, Prince- 
ton University; “European Develop- 
ments in Dielectric Materials,” by Dr. 
G. de Senarclens, Switzerland; and 
“Tantalum and Tantalum Electrolytic 
Capacitors,” by R. J. Hovey, Fansteel 
Metallurgical Corp. 

Six papers will be presented at the 
session devoted to Insulating Materials, 
among them: “Copper-Clad Kel-F— 
\ Versatile New Materials,” by S. J. 
Stein and L. B. Allen, International 
Resistance Co.; “Forming of Teflon for 
Electrical Uses,” by R. L. Hibbard, 
The Joclin Manufacturing Co.; and 
“New Developments in the 
Family,” by D. F. 
Corning Corp. 

“Techniques for the Utilization and 
Modification of Encapsulating Resins,” 
is the subject of a paper prepared by 
E. G. Linden and Pierre Towsend, 
Signal Corps Engineering Laboratories. 
for presentation at the final session, 
which will be devoted to 
of Materials to Components. 


Silicone 
Christensen, Dow 


A pplication 


Among the six other papers on this 
program are: “Laminates for Printed 
Circuits,” by N. A. Skow, Synthar 
Corp. and “Ferroelectrics and The 
Application as a Memory,” by C. \ 
Pulvari, The Catholic University 
America. 


MIT Sponsors Course on 
Industrial Applications of 
Heat Transfer 


Massachusetts Institute of Technology 
will offer during June 14-24 a special! 
Summer Program on Industrial Appli 
cations of Heat Transfer to Electronics 
The intensive course is primarily de 
signed for “engineers in research and 
development fields of electronics, ele 
trical engineering, and mechanical en 
gineering who feel the need for bette: 
facility with the basic concepts, design 
methods. and applications of heat 
transfer.” 

Dr. Joseph Kaye, associate Professo: 
of mechanical engineering at MIT will 
direct the program. He will be assisted 
by other MIT staff members and guest 
lecturers, including Dr. Melvin Mark. 
head of the Heat Transfer Laboratory. 
Raytheon Manufacturing Co., Walt 
ham, Mass. 

The two-week program will conside: 
both basic material and applications 
Lectures in basic material will consist 
of a review and discussion of the con- 
cepts, principles, and tools of thermo- 
dynamics, fluid mechanics, heat trans- 
fer and mass transfer. 

Applications, in the form of case 
studies will include such projects as 
the design of heat exchangers, trans 
formers, and heat-storage systems fo: 
electronics, as well as the thermal 
analysis of rotating machines, and 
temperature-control problems of gyros 

Details and application blanks for 
the Special Summer Program may bh 
obtained from the Summer 
Office, Room 7-103, Massachusetts | 
stitute of Technology, Cambridge 3% 


Mass. 


Sesson 


Design Engineering Show 
Postponed 


The Design Engineering Show, sche 
uled to be held in Philadelphia in May 
has been postponed until late Spring 
of 1956. 

Previously two shows were held 
New York and Chicago under the nan 
of the Basic Materials Exposition. This 
vear it was decided to expand the c 
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"Melmac® 3135 provides 












us with special molding 
advantages while maintaining 


our high standards of quality."* 


: GUNNS aera 
SMOTOR CONTROL 3 





*Glass-filled melamine formaldehyde 
for impact strength, arc resistance, 
heat resistance, dimensional stability 
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33D Rockefeller Plaza, New York 20, N. Y. 
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ibsiloy 
REFRACTORY CONTACTS 


maintain low temperature 
rise on new Westinghouse 
Quicklag-P Circuit Breaker 


3X 


, 
i 


‘ 
- 


s poth 

w-i is used contacts 

Gibsiloy a stationery yickiag- 
moving crestinghouse @ 


? fr. 
> circuit Breake 


On its new Quicklag-P plug-in cir- 
cuit breaker, Westinghouse has in- 
stalled Gibsiloy W-10 silver-tungsten 
contacts because they withstood a 
rigorous 5,000-amp short circuit test 
and maintained low temperature rise. 
These Refractory Gibsiloys carry the 
load, maintain low contact resistance, 
have high interrupting rating, and 
never need maintenance—factors 
which make them well suited for the 
Westinghouse Quicklag-P. 

Gibsiloy W-10 is exceptional 
among refractory contact materials 
because of its high conductivity and 
high resistance to sticking when in- 
terrupting short-circuit currents. Be- 
cause it maintains low temperature 
rise even with small contacts, it is 
especially appropriate for small cir- 
cuit breakers similar to the Quick- 
lag-P—using one pair of contacts 
per pole. 

No silver plating of Gibsiloy W-10 
is required to maintain low contact 
resistance during shelf life. 

Temperature rise of circuit breakers 
and other electrical apparatus can 
often be reduced by adopting 
Gibsiloy W-10 contacts. To solve this 
and other problems involving con- 
tacts, call on the people whose busi- 
ness has been exclusively the design 
and manufacture of electrical contacts 
for 21 years. Let Gibson engineers 
know your needs. 


Write for free Catalog C-520. 
It contains much useful technical 
information. 


CONTACT GIBSON FIRST 
[ibsiloy 
EET Sarat tts a 


8349 Frankstown Ave, Pittsburgh 21, Pa. 
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Calendar of Meetings 


May 1-5—One Hundred-and-Sevy- 
enth Meeting; The Electrochemical 
Society, Inc., Sheraton-Gibson Hotel, 
Cincinnati, Ohio. 


May 7-15—Annual Meeting and 
Conference; The Society of the Plas- 
tics Industry, Inc., Cruise on “Queen 
of Bermuda.” 


May 10-11—Electric Heating Con- 
ference; the American Institute of 
Electrical Engineers, LaSalle Hotel, 
Chicago. 


May 10-12—Annual Meeting and 
Metal Powders Show; Metal Pow- 
der Association, Bellevue-Stratford 
Hotel, Philadelphia. 


May 12-13—Centennial Engi- 
neering Symposium; sponsored by 
School of Engineering, Michigan 
State College, East Lansing, Mich. 


May 18-20—National Telemetering 
Conference and Exhibit; co-spon- 
sored by the IRE, AIEE, IAS, and 


ISA, Hotel Morrison, Chicago. 


May 19-21—Global Communica- 
tions Conference; Armed _ Forces 
Communications Association, Hotel 
Commodore, New York. 


May 23-24—Appliance Technical 
Conference; Subcommittee on do 
mestic appliances, AIEE, Hotel Hol- 
lenden, Cleveland, Ohio. 


cept of the exposition and accompany- 
ing conference to encompass all aspects 
of design engineering. However, be- 
cause of the lack of time, it proved 
impossible to obtain a suitable program 
for the Conference on such short 
notice; both events were consequently 
postponed until 1956, when the Show 
will be held in Convention Hall, Phila- 
delphia, concurrently with a Design 
Engineering Conference. 


Aldo deBellis Receives 
Lamme Medal 


The American Institute of Electrical 
Engineers has awarded the 1954 Lam- 
me Medal to Aldo M. deBellis, assist- 
ant electrical engineer, Consolidated 
Edison Co., New York. 

Awarded annually to an AIEE mem- 


ber “who has 


shown meritorious 


May 26-27 


ponents 


1955 Electronic Com- 
Conference, Ambassador 
Hotel, Los Angeles. 


June 2-3—Electronic Materials and 
Components Symposium. Profession- 
al Group on Components, Philadel- 
phia Section, IRE, and the AIEE, 
Hotel Penn-Sherwood and Univer 
sity of Pennsylvania. 


June 7-10—National Spring Meet 
ing and Show; American Welding 
Society, Hotel Muehleback and City 
\uditorium, Kansas City, Mo. 


June 14-16—Magnetics Confer- 
ence; American Institute of Electri 
cal Engineers, Hotel William Penn, 
Pittsburgh. 


June 26-July 1—Annual Meeting, 
American Society for Testing Ma- 
terials, Chalfonte-Haddon Hall, At- 
lantic City. 


June 27-July 1—Summer General 
Meeting, American Institute of Elec- 
trical Engineers, New Ocean House, 
Swampscott, Mass. 


Aug. 24-26—Western Electronic 
Show and Convention; West Coast 
Electronic Manufacturer’s Associa- 
tion and Los Angeles and San Fran- 
cisco Sections of IRE, Civic Audi- 
torium. San Francisco. 


achievement in the development of ele: 
trical apparatus or machinery,” this 
year’s Medal was awarded to Mr. de 
Bellis for his contributions to the de 
sign and development of power station 
equipment. 


Global Communications— 
Conference Theme 


The Armed Forces Communication: 
Association, an organization that brings 
Signal Corps, Navy, Marine and Ai: 
Forces members together with manu 
facturers, will devote its annual con 
vention to “Global Communications’ 
when it meets May 19-21, at the Hote 
Commodore, New York. 

The first two days of the three-da 
convention includes conference meet 
ings, exhibits, and a banquet. The en 
tire program is part of the studied pla: 
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“SAVE TIME— 


SAVE MATERIALS— 


SAVE MON. 
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will always be a great industrial slogan 


The world admires not only our unparalleled 
mass production, but our ingenious designing 
and redesigning which constantly improve and 
simplify without sacrificing strength and com- 
plete dependability. 

Practically every manufacturer can improve 
his product—and his ultimate profit—by rede- 
signing his machines and the construction de- 
tails of his products. 


Simple little retaining rings... 


1. shorten assembly time 


2 reduce maintenance of parts 


3. reduce weight 


4 cut down needless space 


5 save material 


6 increase ultimate profit — and fre- 
quently improve his product at the 
same time. 


The use of these inexpensive yet efficient arti- 
ficial shoulders is already widespread—and is 
increasing constantly. 

Every product—metal, wooden or plastic — 
should be examined carefully to see where 
shoulders and collars could be redesigned to use 
these steel rings. 

Write today for descriptive booklet. 





: THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY ° MILWAUKEE 2, WISCONSIN, U. S. A. 
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«-—RE LIANC TNGINEEEING CO. 


CLEVELAND 10, OHIO 











Announcing the combining of the 
engineering facilities and application 
experience of two great names in 
the power transmission field... 


<3 





, * E FE V E S PULLEY COMPANY * 


COLUMBUS, INDIANA 
DIVISION OF 


RELIANCE incinttaine co. 


















INGENIOUS 
PACKAGING 





FOR 
ELECTROMECHANICAL 
DESIGNERS... 

IN THE DEVELOPMENT 
OF RADAR AND 
COMPUTING EQUIPMENT. 


The most advanced developments 
in electronics are being made in the 
sphere of airborne radar and 
related ground control systems 
because of military emphasis. 
Further applications of 
electromechanical techniques in these 
fields are creating new openings 

in the Systems Division of 
Hughes Research and 
Development Laboratories. 


Engineers who have demonstrated ingenuity 
and inventive ability will find interest in areas 
of work that call for devising reliable, main- 
tainable, manufacturable designs for precision 
equipment developed at Hughes Research 
and Development Laboratories. 

The design of this equipment, manufac- 
tured at Hughes, involves mechanical, elec- 
tromechanical, electronic, microwave and 
computing problems. Design also requires 
the use of such advanced techniques as sub- 
miniaturization, unitized “plug-in’’ construc- 
tion, with emphasis on design for volume 
production. Knowledge of electronic com- 
ponents, materials, finishes and military speci- 
fications is useful. 


ENGINEERS 
experienced in the field 

of electromechanical 

design at the research 

and development level, or 
those interested in 
entering this area, will find 
outlets for their 


abilities and imagination. 


SCIENTIFIC AND 
ENGINEERING STAFF 


HUGHES 


RESEARCH 
AND DEVELOPMENT 
LABORATORIES 


Culver City, Los Angeles County 
California 


of the AFCA to further unify the serv- 
ices and industry in the improvement 
of military communications and radio. 

Headquarters of AFCA are at 1624 
Eve St., N.W., Washington, D.C. 


Die Casting Engineers 
Organize New Society 


Main objective of the newly formed 
Society of Die Casting Engineers is 
the exchange, accumulation and dis- 
semination of information on the latest 
advancement in the science of die cast- 
ing and related arts. A major aim is 
the development of modern standards 
for the die casting industry. 

First chapter to be formed within 
the organization is the Detroit No. ] 
Chapter. with headquarters at 19370 
James Couzens Highway, Detroit 35, 
Mich. 

Membership in the Society is open 
to applicants active in die casting, die 
molding, finishing, and the related arts. 


E. P. Lange Becomes 
EJC Secretary 


Assistant secretary of the Engineers 
Joint Council since May 1954, E. Paul 
Lange has been advanced to secretary 
of the organization, succeeding Brig. 
Gen. Stewart E. Reimel, USA (Re- 
tired), who assumed this duty on a 
temporary basis 15 months ago. 

Engineers Joint Council is composed 
of nine constituent organizations and 
one associate society, with a total mem- 
bership of more than 196,000. 

The constituent organizations are the 
American Society of Civil Engineers. 
American Institute of Mining and 
Metallurgical Engineers, American 
Water Works Association, American 
Institute of Electrical Engineers, The 
Society of Naval Architects and Marine 
Engineers, American Society for Engi- 
neering Education, The American So- 
ciety of Refrigerating Engineers and 
the American Institute of Chemical 
Engineers. The associate is the Amer- 
ican Institute of Industrial Engineers. 
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New Components and Materials 
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MERCOID 


THE! 
SOLUTION: 


' 
Mercoid DA-400 Series Controls | 
are dual purpose controls (avail- | 
able for pressure or temperature) | 
incorporating a single element ! 
operating two separate independ- 
ently adjustable Mercoid mag- 
netic mercury switches. Circuit! 
arrangements can be supplied for | 
various operations, a few ex-j| 
amples are: 


1. Close one alarm circuit at high setting 
and a separate circuit at low setting. Both 
circuits remain open between the high and 
low operating points of the two switches. 


2. As an electrical interlock to open one 
circuit on a rise above, and the second 
circuit on a drop below the set operating 
point. 


3. To provide two-stage control by open- 
ing one circuit on a rise and a second cir- 
cuit on a further rise. 





Pressure types available in 17 different ! 
operating ranges from 0-30” vac. ot 
300-2500 psi. Temperature types avail- ! } 
able in 11 operating ranges from) 
-30-60°F. to 370-530°F. 





All types are equipped with external 
adjustments and visible calibrated diol. 


Our engineers are at your service— 
send in vour control problem or 


WRITE FOR BULLETIN CA-PT 


THE MERCOID CORPORATION 
4211Belmont Ave., Chicago 41, lll. 
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CUSTOM MOLDED RUBBER PARTS Insula- 
tors, bushings, grommets, vibration mounts, valves 
and other precision mechanical rubber parts are 
produced by Minnesota Rubber’s exclusive injection 
molding process to give you exceedingly close di- 
mensional tolerances. We formulate rubber com- 
pounds to meet high dielectric requirements as well 
as special low and high temperature performance. 
Quality control is a “must” at Minnesota Rubber. 





0 .S 

SILICONE RUBBER Insulator bushings, O-ring 
seals, connector seals, aircraft parts are produced 
by Minnesota Silicone Rubber Company, an affili- 
ate of M.R.&G., where high quality silicones are 
molded to the highest industry standards. Minnesota 
Rubber’s long experience in this highly specialized 
field gives the electrical industry an extra develop- 
mental “tool” in working out silicone rubber 
problems. 


0° © 
1 magi Secs 


MINNESOTA RUBBER | 


RUBBER BONDED TO METAL Drive wheels, 
cam wheels, pump impellers, diaphragms and other 
precision rubber parts where metal reinforcement 
is needed long have been a specialty of Minnesota 
Rubber. A separate division of the company pro- 
duces these precision parts to customers’ exact re- 
quirements. We develop special compounds for high 
abrasion resistance as well as other special charac- 


000 


SEALS O-ring seals, U-cups, V-rings are pro- 
duced by Minnesota Rubber in a complete range 
of standard sizes. The Quad Ring, a new “revolu- 
tionary” seal, exclusive with Minnesota Rubber, 
finds many new applications in the hydro-electrical 
field. Seals by Minnesota Rubber are the product 
of our injection molding process which eliminates 
the “flash” of conventional molding and insures 
consistently high quality in production. 





; lier ond 
eae o- 
molding for PF 
parts. Trovble- 
timing devices, 


Quality control is all important at Minnesota Rubber. Repeated inspection 
assures you of consistently high quality coupled with the economies of modern injection molding. Check the 
coupon below and send for free samples and more information on these products. 



























3632 Wooddale Ave. 
Minneapolis 16, Minn. 
Phone West 9-6781 
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1 am interested in (© Custom molded rubber 
parts ( Silicone rubber (© Rubber bonded to 
metal (© Seals 0 Sub-miniature rubber parts 
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MAMCO 


ELECTRIC MOTORS 


Mamco quality fractional horsepower universal 
and DC—only motors can power your port- 
able tools, small appliances, business machines, 
projectors, blowers, tape recorders, sewing 
machines, automotive and electronic applica- 
tions at LOW COST. 

Mamco fills your needs for universal or DC 
—only motor sets, skeleton frame or housed 





Consult Mamco on your t G lled 1 ‘| 
motor requirements! motors. overnor controlled motors also avaii- | 


able. Voltage ranges from 6V to 230V, up to 
Vy H. P. 



















PLASTURBO* 
BLOWER WHEELS 


Patented molded nylon 
Plasturbo blower wheels 
reduce noise, increase 
efficiency at low cost. 
Send for stock sizes 
available. 


MAMCO 
SWITCHES 
Single pole, single 
throw quality toggle 
switches. Provided with 
wire leads. Six omp. 
copacity of 125 volts. 
















MAMCO COILS 
MAMCO engineers 
build quality coils to 
your specifications. 
Send prints or descrip- 
tion of product for 
prices. 


BLOWER UNITS 
Complete blower units. 
We design and manu- 
facture to your speci- 
fications. 












*T. M. registered 


APPLIANCE MFG. CO. 
RACINE, WISCONSIN 





modernize... 
miniaturize ... 
functionalize ... 


| WITH 


international’s 
1" EASY-TO-READ 


side indicator 


PATENTS PENDING 


/ FEATURES YOU HAVE ALWAYS WANTED 


2” Panel opening only .516” x 1.605” .. . scale 1.3” 
long . . . horizontal or vertical mounting singly or 
/ with scales together . . . dust-tight case . . . and the 
precision D‘’Arsonval movement of all international 
miniature meters. 


ENGINEERING DATA SHEETS ARE NOW READY ON 
THESE METERS: 


1’ Round Meters; 112’ Ruggedized Meters; 1/2’ Round 
& Square Meters; 112’’ VU, DB, and Illuminated Meters; 
Side Indicators; and Miniature Multitesters. 
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international instruments 
INCORPORATED 
P.O. Box 2954, New Haven 15, Conn. 
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Standards 


NEMA Motor-Generator Standards 
Brought Up-To-Date 





A new version of NEMA Standards fo 
Motors and Generators is now availab| 
This is identified as Publication N: 
MG1-1955 and is dated March 195 
These up-to-date standards supersed: 
Publication No. MG1-1949, dated O, 
tober 1949. All revisions to the 1949 
standards are included in the MG1-1955 

No further revisions will be issued 
for either MG1-1949 or for NEMA 
Standards for Fractional-horsepower 
Motors, Publication No. MG2-1951. The 
latter publication consists of excerpts 
from MG1-1949. Although not all of 
the standards contained in MG2-195] 
were revised, NEMA is considering this 
publication as being superseded by 
MG1-1955. 

A decision has not yet been mad: 
as to whether the standards for fra 
tional-horsepower motors will be ex- 
cerpted from MG1-1955 and reissued in 
the form of a separate publication. Such 
a decision may be made later this year. 

In the meantime. readers may secure 
a copy of the NEMA Standards Publica- 
tion for Motors and Generators, MG1- 
1955, containing the latest information 
for both fractional- and _ integral-hp 
motors. Copies are available at $9.50 
each from National Electrical Manufac- 
turers Association, 155 East 44th Street, 


New York 17, N. Y. 


1954 Supplements to 
ASTM Standards 


The ASTM has announced the avail- 
ability of the 1954 Supplements to the 
1952 Book of ASTM Standards. The 
1954 Supplements, issued in seven 
parts, provide in their latest form 415 
specifications, tests and _ definitions 
which were issued for the first time in 
1954 or revised since their appearance 
in the 1952 Book or the 1953 Supple 
ments. 

Part 1. Ferrous Metals, consists ot 
608 pages and includes 89 standards 
Categories covered include: _ bolting 
materials: sheet and strip: corrosion 
and_ heat-resistant steels; metalli 
coated steel products; cast iron and 
magnetic materials. 

Of particular interest in this supp! 
ment are three new tentative standard- 
covering the requirements for flat-rolled 
electrical steel and a revision of t! 
standard for the determination of co 
loss and a-c permeability for laminate: 
materials. 
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AMP Taper Tab 
receptacles for wire 
sizes 26 to 18 




















AMP Taper Pins 
for wire sizes 
26 to 16 
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TAPER TAB RELAYS 


le A-MP TAPER BLOK 


less cube and cost 


: WITH ADDED RELIABILITY 


% Cubic restrictions have brought about a 
whole new concept of wire termination. The AMP Taper 

Technique with AMP taper pins, tab re- 

s ceptacles, blocks and modified miniature components will help 
ig you take full advantage of small wire, 
small insulation and small space for your wire terminations. 
AMP Trade-Mark Reg. U.S. Pat. Off. © AMP 


| Another example of AMPs 
Creative Approach to Betton Wiring 


\IRCRAFT-MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
Canada: AIRCRAFT-MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 





Send today for your copy of 
our brochure, AMP’s Creative 
Approach to Better Wiring. 
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TWIN-FAST SCREW 


SPECIAL WIRE FORM 


Automatic 
Screw Machine 
Products 


in steel, brass, or 
other metals... 
from 1/16” to 24%” 
diameter are simple 
production runs at 
Blake & Johnson. 
Slotting, cross- 
drilling, burring, 
broaching, slabbing, 
roll-threading and 
drilling—are every- 
day operations. Our 
engineering and 
manufacturing 
know-how is at your 
service whether you 
need custom-built 
machine parts or 
slotted as well as 
Phillips head 
machine screws, 
tapping screws, 
stove bolts, 
Twin-Fast® wood 
screws, special 
headed products, 
machine screw nuts, 
rivets, chaplets, 
wire forms. 


Write for new 
Catalog. 


TAPPING SCREW 


STOVE BOLT 


MACHINE SCREW 


MACHINE SCREW NUTS 


SINCE 1849 


WATERVILLE 48, CONNECTICUT 


A 345-54T. Flat-Rolled Electrical 
Steel. These specifications cover the 
general requirements to which flat- 
rolled electrical steel shall conform. 

A 378-54T. Flat-Rolled Grain Ori- 
ented Electrical Steel, 3 Per Cent Sili- 
con Content, in Cut Lengths or Coils 
These specifications cover the require- 
ments of American Iron and Steel In- 
stitute Types M-7, M-8, M-9 and M-10 
electrical steel of the preferred oriented 
grades manufactured by the _ cold 
reduction process. 

A 379-54T. Flat-Rolled Electrical 
Steel, 3.5 to 5 Per Cent Silicon Con 
tent, in Cut Lengths or Coils. These 
specifications cover the requirements of 
American Iron and_ Steel Institute 
Types M-14, M-15, M-17 and M-19 
electrical steel sheets manufactured by 
the hot-reduction pack method and 
used in low core loss transformers and 
for high efficiency rotating machines. 

4 343-54. Standard Methods of Test 
for Alternating Current Core Loss and 
Permeability of Magnetic Materials 
This is a revision of the standard 
adopted in 1949 and describes the 
methods for the determination of core 
loss and a-c permeability for laminated 
materials. 

Part 2, Non Ferrous Metals, contains 
144 pages and includes 81 standards 
covering metallic electrical conductors: 
copper and copper-base alloys; alumi- 
num and aluminum-base alloys; mate 
rials for radio tubes, electronic devices 
and lamps; metal powders; electro 
deposited metallic coatings; corrosion 
tests and general methods of testing 
Several new tentative standards for 
electrical conductors have been ap- 
proved by the sponsoring committee: 

B 3-54T. Soft or Annealed Cop 
per Wire. 

B 286-54T. Soft or Annealed Coat 
ed Copper Conductors for Use in Hook 
up Wire for Electronic Equipment. 

B 230-54T. Hard-Drawn Aluminum 
Wire for Electrical Purposes. 

A 122-54T. Zinc-Coated Steel Wire 
Strand (Galvanized and Class A). 

4 218-54T. Zinc-Coated Steel Wire 
Strand (Class B and Class C Coatings) 

With the exception of the section 
on porcelain enamels, Part 3 of the 
1954 Supplement deals primarily with 
non-metallic materials outside of the 
electrical field. Included are four por- 
celain enamel standards adopted or 
listed as tentative in 1954. These de 
scribe methods of test for: 

C 283-54. Resistance of Porcelain 
Enameled Utensils to Boiling Acid. 

C 285-54. Sieve Analysis of Wet 
Milled and Dry-Milled Porcelain En 
amel. 

C 346-54T. 45-Deg Specular Gloss 
of Porcelain Enamels. 

C 347-54T. Reflectivity and Coeff 
cient of Scatter of White Porcelain 
Enamels. 
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Sure, Fast Pigtail Splicing With 
Connectors of Du Pont “Zytel”* Nylon Resin 





Insulation of TEFLON® 


for power equipment 


Du Pont “Teflon” tetrafluoroethylene 
resin gives outstanding insulation for 
power distribution equipment. Tape, 
wire coatings or molded parts of “‘Teflon”’ 
withstand hot-spot temperatures to 
500° F. This engineering material is not 
affected by weather, has zero water 
absorption by ASTM test D-570-42, and 
is inert to all chemicals normally met in 
industry. Its power factor is less than 
.0005 for the spectrum tested, 60 cycles 
to 10° cycles. Exposure to arc leaves no 
carbonized path on a part of “Teflon’’. 

High short-time dielectric strength 
is another important advantage of 
“Teflon’’. These values range from 1,000 
to 2,000 volts per mil, depending 
on thickness. Cable insulation resists 
damage from vibration and bending— 
tough, flexible ‘“‘Teflon” takes a lot of 
(Continued next page, Col. 1) 





“ZLytel” assures excellent insulation 


in thin sections, is easily molded 


Splicing and wire connectors insulated 
with Du Pont ‘“‘Zytel” nylon resin 
offer electrical protection and high 
temperature resistance; UL approved 
to 105° C. Called ‘“‘Nycaps’’, these 
connectors easily passed the pull-out 
test made by Underwriters’ Labora- 
tories, Inc., the manufacturer reports. 
Their precision molded threads of 
“*Zytel”’ give vibration-proof locking 
and sealing action. To splice, the red 
connector cap is removed. Stripped, 
twisted wire ends are then inserted 
through the open ended splicing 
sleeve, crimped and trimmed. The 
cap is then screwed on. 

The “‘Nycap” is manufactured by 
Buck Electrical Manufacturing Co., 


GENERATOR FIELD ROTOR is insulated with split coil forms of Du Pont “Zytel” nylon resin. The 
rotors, used for 30 KW units, operate at 1800 r.p.m. According to the manufacturer, the coil forms 
of “Zytel” have been very successful in maintaining excellent insulation under all conditions of 
speed and humidity for both civilian and military applications. Rotor manufactured by D. W. Onan 
and Sons, Inc., Minneapolis, Minnesota. 





Wires are inserted in connector of molded 
Du Pont “‘Zytel” nylon. 


Roselle, New Jersey. This company 
also manufactures a versatile wiring 
hand tool which can be used for the 
splicing operation (see cut). Bushings 
of “‘Zytel” are used in the ““Nycapper” 
because of their abrasion-resistance 
and toughness. 
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Hand tool with bushings of “Zytel" crimps 
connector and then trims wire. 


““Zytel” gives excellent insulation 
in thin, lightweight yet tough sections. 
It can be molded readily 
into many intricate shapes. 
For complete information 
on this outstanding engi- 


***Zytel” is the new trade-mark for Du Pont nylon resin. 






















bh ad 


PROPERTY AND APPLICATION DATA ON THESE 
VERSATILE ENGINEERING MATERIALS: “ZYTEL,” 
““ALATHON,” “TEFLON,” “LUCITE.” 


NA 


—NO. 3 

















Pigtail Splicing—(Continued) 
neering material, use the coupon. 


Sealing cap is screwed on to complete a safe, 
compact splice. Connectors are molded by the 
Nylon Molding Corp., Garwood, New Jersey. 





(Continued from first page) 


Insulation of TEFLON® 
for power equipment 


abuse both during assembly and in use. 

No other single material can match 
the unique combination of properties 
you find with Du Pont “Teflion.”’ For 
complete information, use the coupon. 


Investigate Du Pont engineering 
materials in your product 
development programs 


One of the family of these versatile 
engineering materials is often a key fac- 
tor in product improvement or new 
product design. 

The wide range of properties avail- 
able with “Alathon’* polyethylene 
resin, “‘Lucite”’* acrylic resin, ‘“Teflon”’* 
tetrafluoroethylene resin, and “‘Zytel”’** 
nylon resin are helping solve industrial 
design problems. 


Please send me more information on the Du Pont engineering materials checked: 
[| 'Zytel’’; [_] 'Alathon’”’; [_] "'Teflon’’; [_] “‘Lucite’’. | am interested in 


evaluating these materials for: 





Strain relief bushings 
of tough ‘‘Zytel”’ 
lower production costs 


STRONG, DURABLE Du Pont “‘Zytel”’ ny- 
lon resin is used for strain relief bush- 
ings, eliminating need for grommets or 
wire knots. These bushings anchor the 
cord to the chassis of electrical appli- 
ances in a non-slip insulating grip. They 
absorb pull, push, and torque and have 
excellent impact strength. Bushings are 
produced by the Heyman Manufactur- 
ing Co., of Kenilworth, New Jersey. 





Regular-type strain relief bushing of re- 
silient “‘Zytel” nylon resin. 





Right-angle strain relief bushing exits power 
supply cord parallel to the chassis. 





This is a spring-type strain relief bushing. 
“*Zytel” affords close joining. 


a I. DU PONT DE NEMOURS & CO. (Inc.) POLYCHEMICALS DEPARTMENT 


Room 205, Du Pont Building, Wilmington 98, Delaware 
In Canada: Du Pont Company of Canada, Lid., P. O, Box 660, Montreal, Quebec 
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TYPE OF BUSINESS 


*“Alathon", “Lucite”, “Teflon” are registered trade-marks of E. |. du Pont de Nemours & Co. (Inc.) 
**“Tytel" is the new trade-mark for Du Pont nylon resin. 











1955 
Zinc stripping operation 
is easier with flexible 


ALATHON® 


To simplify their zinc stripping opera- 
tion, engineers of one mining company 
have developed a stripping device, made 
of extruded Du Pont “Alathon”’ poly- 
ethylene resin. This strip of ‘“‘Alathon”’ 
completely eliminates some serious oper- 
ating faults which existed with the 
material previously used. 

Zinc is deposited by direct current on 
aluminum cathodes which are suspended 
between lead anodes in a zinc sulfate 
solution. These zinc deposits are stripped 
every 24 hours and sent to melting 
furnaces prior to casting. A strip of 


aa %> 4 





Zinc plated aluminum cathodes on stripping 
rack. Strips of “Alathon” are fitted on both edges. 
Insert shows how U-shaped strip fits on tightly. 


U-shaped “‘Alathon” fits along the verti- 
cal edge of the cathode, separating the 
zinc deposit from the cathode, to facil- 
itate removal of the zinc. 

“Alathon” is specified for this oper- 
ation because it is not affected by the 
acid which rotted and swelled the pre- 
vious stripper material. ‘“‘Alathon’’ is 
tough and does not absorb moisture. 
Another advantage is its flexibility, 
assuring a tight snap fit on the cathode. 
These strips of Du Pont “‘Alathon”’ have 
proved practical and economical, and are 
now used exclusively in this particular 
zinc stripping operation. They are manu- 
factured by Anchor Plastics Co., Inc., 
Long Island City, New York. 

This engineering material has many 
potential applications in the electrical! 
field. Can you use its excellent dielectric 
properties, strength, flexibility and cor- 
rosion-resistance in your operation? For 
complete information on Du _ Pont 
“Alathon”’ polyethylene resin, use the 
coupon at the left. 








Part 6, Rubber, Plastics and Elec- 
trical Insulation, contains 532 pages 
and is of particular interest to the de- 
signer of electrical and _ electronic 
equipment. Included are 66 new tenta- 


tives and revised standards covering 
insulated wire and cable; plastics 


strength, hardness, 
thermal, optical and permanence prop- 


( specifications, 


erties, analytical methods, molds and 


molding properties, definitions and 
nomenclature): electrical insulating 


materials (shellac and varnish, mineral 


oils, fabrics, papers and mica); and 
electrical tests. 

Part 7 of the 1954 Supplement con- 
tains four new tentative standards re- 
lating to the methods of testing for 
adhesives. These are: 

D 1304-54T. {dhesives 
Their Electrical 


These cover 


Relative to 
Use as Insulation. 
methods procedures for 
liquid, highly 


states, which are 


testing adhesives in 
viscous. solid, or set 
intended to be cured by electronic heat- 
ing, or which are intended to provide 
are in- 
tended for use in electrical apparatus. 

D 1337-54T. Life of Ad- 
hesia es by Bond 
Strength. 

D 1344-54T. 
for Tensile 


electrical insulation, or which 

Storage 
Consistency and 
Cross-Lap Specimens 
{dhesives. 
This test has been especially designed 
for the adhesion of glass either to itself 
or to other materials. 

D 1388-54T. Working Life of Liquid 
or Paste Adhesives by Consistency and 
Bond Strength. 

The 1954 Supplements, in heavy pa- 
per 


Properties of 


can be obtained from the 
American Society for Testing Materials, 
1916 Race St., Philadelphia 3, Pa., at 
$3.50 per part or $24.50 for the com- 
plete set of seven parts. 


covers, 


Three New Gear Standards 

American Standards for Gears 
and Related Subjects, developed by the 
American 


Three 
Gear Manufacturers Associ- 
the Society of 
Engineers, have been an- 
the Standards 
\ssociation. Copies may be obtained 
from the American Society of Mechan- 
ical Engineers, 29 West 39th St., New 
York 18, N. Y. A 20 per cent discount 
is available to ASME members. 

Their titles and contents are: 
{SA B6.10-1954, 


$1.50. This standard provides a system 


ation and American 


Mechanical 


nounced by American 


Gear Nomenclature, 
of terms and meanings applicable to 
the investigation and discussion of gear 
problems. 


Vomenclature of Gear Tooth Wear and 


Failure, ASA B6.12-1954, $1.50. This 
standard lists, defines and _ illustrates 
terms for the more common types of 


wear and failure of metallic gear teeth. 
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Whether you’re designing a new 
product or redesigning an exist- 
ing one, chances are that the 
Acro-Mu switches can ease your 
path. You see, no other line of 
snap-action switches comes in so 
many standard types. Hence, you 
can in all probability profit from 
the important savings of being 
able to use a production line 
Acro or Mu switch for your 
special needs. Too, there may 
be the opportunity to improve 
your products’ performance... 
to solve production bottlenecks 
...to lower costs. Why not find 
out today? Write us and one of 
our sales engineers will call. 


\\\ Involving Switches? 





Design Problem 






ACRO-MU 
gees 


micro-switches 





OFTEN REDUCE 
costs, TOO 


Write for 
CATALOG 


This 36-page switch 
catalog belongs in every 
design engineer's file. It 
gives operating char- 
acteristics, dimensions 
and other specifications 
for nearly 100 types of 
Acro-Mu switches. Write 
for your copy today. 





The Biggest Line of Little Switches 


ACRO SWIT 


CH DIVISION 





COLUMBUS 16, OHIO 


Plants at Columbus and Hillsboro, Ohio 
REPRESENTATIVES IN ALL PRINCIPAL CITIES 


pyiad 4-14. bt eA 
ASSURES FAST, POSITIVE / 
CLUTCH ACTION — fi 
Dts Dee aL els 

OR OVERRUN. 


Positive engagement of pawl with 
gear combined with fine gear teeth 
provides the instant response 
necessary for a timing accuracy of 
+t .01 seconds on the 60-second 
timer, and + .005 minutes on the 
ee mee 


On the dial face, a large sweep 
hand makes possible fast, exact 
readings from the outer scale, 
while an accumulator pointer re- 
cords larger time units on a sepa- 
rate scale in the center of the dial. 


SPECIALISTS 


IMING 


T 
— 


IN TIME 


This compact unit is available 
for AC or DC operation in 
commercial and military ap- 
plications. It is used in labora- 
tory experimentation, for test- 
ing communications equipment 
and systems, and in the field 
of nuclear research, as well as 
for timing critical industrial 


processes. 


For complete information on 
the Type 690, write for bul- 
letin PB-610. 


CONTROL 


The R. W. CRAMER CO., Yue. 








Letter Symbols for Gear Engineering, 
ASA B6.5-1954, $1.00. The purpose of 
this standard is to establish a uniform 
practice in the mathematical notation 
for equations and formulas dealing with 
toothed gearing. 


Book 
Reviews 


Dimensions and Tolerances for Mass Pro- 
duction, by Earle Buckingham, The 
Industrial Press, 93 Worth St., New 
York 13, N.Y. 165 pp. 8% in. x 11 in., 
179 illustrations. $8.00. 


In this text the author states the prob- 
lem of dimensioning with tolerances for 
mass production—with its impact on 
production design, tool design, gage de- 
sign, production and inspection—and to 
suggest definite methods or practices to 
meet the situation. 

Many organizations fail to recognize 
the twofold nature of designing for mass 
production. They start production from 
the final experimental or functional de 
sign. As a result, the first few months of 
actual production require many changes 
in details of design and in manufactur 
ing equipment. Fer this reason if an 
adequate production design is made at 
the start most of these shortcomings 
will be detected before production be 
gins. A good production design is facili 
tated by the proper use of dimensional! 
tolerances whose function it is to defin« 
accurately and completely the limits 
and features of parts that will insur 
correct performance of the product and 
involve minimum manufacturing costs 

The present language of drawings as 
it affects the dimensions and tolerance: 
is incomplete, ambiguous in many re 
spects and actually silent in regard t 
many dimensional conditions, the au 
thor states. Whether notes or symbols 
are used, a precise language with pre 
cise definitions is the first requirement 

Among the topics covered in the book 
are dimensions and tolerances for de 
tail drawings; tolerances on condition 


of size and form (profiles, tapers and 


11CRSS angles); tolerances on conditions o! 


BOX 8, CENTERBROOK, CONNECTICUT 
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fastener? 


Here is a handful of ELASTIC STOP® nuts. Each has ESNA’s 
familiar red locking collar . . . is self-locking and vibration-proof. 
Each is a readily assembled, one-piece unit. Each provides positive 
protection against thread corrosion . . . prevents liquid seepage 
along bolts. Each is made from the finest of raw materials. Each 
is exactly controlled as to finished dimensions, class of thread fit 
and finish. Each is now in use on critical applications, with a record 
for uniform high quality that is unmatched. 


Most of them are standard parts. Some originated as the result of 
a specific request for ESNA’s help with an important fastening 
problem. 


Isn’t it logical to call on us with your next fastening problem? 


ELASTIC STOP NUT CORPORATION OF AMERICA 


| qi rll 
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yoo o-- 
j Elastic Stop Nut Corporation of America 
| Dept. N62, 522, 2330 Vauxhall Road, Union, N. J. 
i Please send the fo] owing free fastening information: 

(1) ELASTIC STOP nut bulletin DD Here is a drawing of our product. 
What self-locking fastener would 
j you suggest? 
l Name _Title. 
I . 

Firm 

i 
i 
4 
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SINCE 1915 LEADERS IN AUTOMATIC CONTROL 


ANALOG-DIGITAL 


-> SHAFT ENCODER 


ANALOG TO 
DIGITAL CONVERSION 
in less than 45 cubic inches 


In an aircraft navigational system, input information (such 
as compass headings, speeds, etc.) is received in analogs. 
The Ford Instrument Company engineers recently had a 
problem which required the presentation of this informa- 
tion in digital forms. Along with this was the physical 
problem of weight and size minimization. An Analog- 
Digital converter was developed which solved the problem. 
This unit occupied less than 45 cubic inches and required 
only line voltage with no special power supply. 


This is typical of the way Ford Instrument engineers 
solve problems in the computing and control field. For 
forty years Ford has been pioneering techniques in servo- 
mechanisms; developing, designing and manufacturing 
systems and components to solve the complex problems 
of automatic control. Should you have a problem in control 
engineering it will pay you to talk to one of the Ford 
Instrument Company engineers. 


FORD INSTRUMENT COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N.Y. 


ENGINEERS 


of ‘unusual abilities can find a future at FORD INSTRUMENT COMPANY. Write for information. 


| 
| 


position; specification by means of 
functional gages; and specifying sur 
face finish. Two chapters, each devoted 
to a specific product, illustrate step by 
step how the methods developed in the 
book are applied in controlling limiting 
conditions by the use of various dimen- 
sional and functional inspection gages 


Deterioration of Materials—Causes and 
Preventive Techniques, edited by 
Glenn A. Greathouse and Carl J 
Wessel, Reinhold Publishing Corpora 
tion, New York, N. Y. 835 pp, $12. 


This is a monumental work in the field 
and represents the culmination of som« 
ten years of research, initiated during 
the early months of the Second World 
War. It was at that time that the deteri 
oration of materials became a matter of 
utmost strategic importance. The editors 
are respectively the director and assist 
ant director of the Prevention of De- 
terioration Center, National 
of Sciences 


Academy 
National Research Coun- 
cil. Some 24 specialists collaborated in 
the work. Basically. it was devoted to 
analyzing causes of deterioration in a 
great variety of materials, and estab- 
lishing, wherever possible, methods and 
techniques for the prevention of or at 
least for the retardation of deterioration. 

To the readers of this publication, 
not all the contents of this volume can 
be of pertinent value. But some chap- 
ters are extremely cogent to their in- 
terests. Specifically, these include the 
sections dealing with metals; plastics 
and rubber; paints, varnishes, enamels 
and lacquers; electrical and electronic 
equipment. 

The book is profusely illustrated with 
examples of deterioration and with ap- 
propriate tabular and graphical data. 


What Every Engineer Should Know about 
Rubber, by W. J. S. Naunton, pub- 
lished by the British Rubber Develop- 
ment Board, London E. C. 3, England. 
distributed by Natural Rubber Bu- 
reau, 1631 K Street, N. W., Washing- 
ton 6, D. C. 127 pp, 5% in. by 8%4 
in., hard covers. Fifty cents. 


From his background as head of the 
rubber laboratories of Imperial Chem 
ical Industries, Ltd., during the Second 
World War, and as an important figure 
in other activities in this field, the author 
presents a concise and tightly packed 
book on this subject. He covers rubbe: 
from its plantation production to variou- 
industrial applications. The three cate 
gories of primary applications are di- 
cussed by him under these titles: Vi 
bration Insulation and Isolation; Di- 
tortional Systems; Protective Systems 
He analyzes the requirements in eac! 
type of application and suggests th: 
best type of rubber to be used. 
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the valve 


that made the 
automatic home washer 
possible 


This Dole Valve automatically turns the water on 
and off . . . regulates the flow . . . mixes hot and cold 
to the temperature desired. 

Dole engineers who originated this unit 15 years 
ago to make the automatic home washer a reality, 
have, naturally, the most experience with control 
valves of this type. They will be happy to work with 
you ... to give your product design the benefit of 
Dole’s long, successful record in this field. 

May we hear from you? 


1950 


the DOLE thermostatically operated 
water control unit 


Control! with Dole rrave-marx 


THE DOLE VALVE COMPANY, 1901 W. Carroll Avenue, Chicago 12, Illinois 
PHILADELPHIA @ DETROIT @ LOS ANGELES 
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Xelloggd Proevicles 


Custom Assembled 
Relays 


TELEPHONE TYPE 


GENERAL PURPOSE 
AT STOCK PRICES 


1710 STOCK CONTACT SPRING 
COMBINATIONS 


100 STOCK COILS AVAILABLE 
LIFE EXPECTANCY — over 50 
million operations 

PRECIOUS METAL CONTACTS — 
Palladium or gold alloy 


DELIVERY — 20 to 45 days 


A Fomous 
Nome in 


=. af ae 


Control Industrial Sales Department 
Industry 


KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
A Division of International Telephone and Telegraph Corporation 
Sales Offices: 79 West Monroe Street, Chicago 3, Illinois 


a KELLOGG SWITCHBOARD AND SUPPLY COMPANY 
i 79 West Monroe Street, Chicago 3, Illinois, Dept. 70-E 


% (] Please have representa- 
: tive call. COMPANY__ 


POI ect cinntcntinniniines 


lay information. 


i () Please send detailed re- ADDRESS_________ 
q cite 
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The properties of rubber are sum- 
marized in another chapter, with an 
accompanying discussion on preferred 
test methods. The author feels that an 
engineer cannot apply rubber to the 
best advantage unless he knows how 
rubber is compounded and made. There- 
fore he introduces a chapter on rubber 
technology. 

The specific applications of rubber 
are analyzed further from the standpoint 
of individual properties, as for example 
stiffness, compression, antivibration sys- 
tems. Examples of rubber parts are 
illustrated and described from the stand- 
point of their design function and per- 
formance. 

As might be expected, in view of the 
sponsoring source, the discussion is pri- 
marily on natural rubber. This however 
provides a very useful contribution, 
since, with all the developments in syn- 
thetic materials, there may have been 
a tendency to overlook the continuing 
usefulness and importance of the na- 
tural material. 


Manufacturers 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letter head, 
mentioning ELECTRICAL MANUFACTURING 
as your source. 


POWER SUPPLY BULLETIN—Recently 
released, the first issue of a 4-page 
technical house organ, “Perkin Power 
Supply Bulletin,” contains articles on 
“Airborne Radar Power Supplies,” 
“Analysis of A-6 to D-6 Conversior 
Methods,” and “Comparison of Mag 
netic Versus Electronic Regulation.” 
The bulletin will devote its future 
issues to discussion of the technica! 
characteristics and the latest advances 
in the field of magnetic amplifiers and 
power supplies. Subscription is avail 
able without charge to engineers writ 
ing on company letterhead to Perkir 
Engineering Corp., 345 Kansas St., E 
Segundo, Calif. 
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The extra value 


in Hevi Duty 
transformers is the 
engineering service 


that backs them 


Many customers have learned the real 
value of engineering service offered by 
Hevi Duty Electric Company engineers. 
It is a service that goes far beyond recom- 
mending a suitable transformer. If none 
of the units in the broad Hevi Duty line 
is exactly right, Hevi Duty engineers can 
develop a transformer to meet your re- 
quirements right down to the last detail. 
In many cases, these experienced appli- 
cations men are able to offer valuable aid 
in designing the over-all system in which 
the transformer is used. Further, the com- 
pany is geared to swing quickly from spe- 
cialized development to quantity pro- 
duction. 


This combination of a full line of stock 
transformers, broad technical experience 
plus the ability to get into production 
quickly, has proved valuable to many de- 
sign engineers. We invite you to take ad- 
vantage of this service. Write for Bulletin 
T5111 for specifications and regulation 
curves of Hevi Duty standard transfor- 
mers from 25 VA to 10 KVA, or describe 
your special requirements to our engi- 
neering department. 


™ « x 


Ace-Central States Machine Tool Com- 
pany, Detroit, uses a Hevi Duty Trans- 
former for this control panel on a large, 
complex, automatic machine which was de- 
signed and built for one of America’s best 
known companies. Two main factors lead 
to the choice of this transformer. First, 
its electrical characteristics are right for 
the application. Second, its compact size 
and neatness complement the over-all ap- 
pearance of high quality. 


ae DUTY ELECTRIC COMPANY 


ilwaukee 1, Wisconsin 


H-ESV: 


® Heat Treating Furnaces .. 


=i -GAzy , 


. electric exclusively ®@ Dry Type Transformers 


® Constant Current Regulators 
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a d-c 
om, motors 


chosen to drive new Vought 
Photographic Recorders 


Designed primarily for use on air- 
craft, the Vought 16 mm. Photographic 
Recorder takes up to 16 photos per 
second . . . and 4,000 individual pic- 
tures without reloading. 

With its compact size... only 4” x 
4%" x 798" ... design of this recorder 
called for a highly efficient, geared-head 
driven motor that would occupy little 
space. For this a Barber-Colman type 
BYLM permanent-magnet motor was 
selected. 

If you have a design problem that 
demands small size, d-c fractional hp 
motors of unusually high quality, high 
dependability, investigate the Barber- 
Colman line. Both permanent-magnet 
and split-series types... in various 
mountings and speeds with outputs up 
to 1/10 hp. Ideally suited to power 
electro-mechanical actuators, switches, 
blowers, programing devices, and var- 
ious other applications .. . 


THE Permanent-Magnet Motors 


VERSATILE Split-Series Motors 
LINE OF 


Motors with Gearheads 
HIGH-QUALITY 


SMALL Motors with Filters 


MOTORS Motors with Blowers 


Write for free catalog No. 100 


Barber-Colman Company 
Dept. Q, 1403 Rock Street, Rockford, Illinois 
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in Industry 


To head up its expanded home laun- 
dry research program, Bendix Home 
Appliance Division of Avco Manufactur- 
ing Corp., has appointed |. E. McWethy 
laundry research engineer. At the same 
time, the company also appointed W. C. 
Silva to its staff of laundry development 
engineers. 


1. E. McWETHY 


Mr. McWethy, for more than two 
years prior to joining Bendix, was chief 
development engineer for Admiral 
Corp.; before that he spent 4 years with 
Hotpoint, Inc., in laundry engineering. 
Mr. Silva comes to Bendix from Soreng 
Products Corp. 


At General Electric Edwin E. Parker 
has been appointed general manager 
of the company’s instrument depart- 
ment. Graduating from Oregon State 
College in 1931, Mr. Parker joined G.E. 
in that same year and, following service 
on the general and advance engineering 
programs, was transferred to the Tur- 
bine Engineering Division, where in 
1949, he was appointed division en- 
gineer. In March 1952, he became man- 
ager of the Design Engineering Services 
Department in G.E.’s Engineering Serv- 
ices Division. Named manager of the 
Research Applications Services Depart- 
ment of the Research Laboratory in 
1953, he held this position until this 
appointment. 


The Peerless Electric Co., Warren, 
Ohio, producer of motors and commer- 
cial fans and blowers, has appointed 
Alex Sherman manager of its newly or- 
ganized Electronics 


Division. Former 
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& GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Edison 

achieves 
extraordinary 
timing 

accuracy in a 
thermal relay 


By calibrating each 501 Thermal Relay 
after hermetic sealing, Epson provides 
unequalled timing accuracy — assures 
absolute production uniformity. Circuit 
designers can realize all of the benefits 
of a thermal relay without concern for 
changes in atmospheric pressure — or 
the problems of relay maintenance. 


This exclusive method of calibrating, 
developed in the world-famous EDISON 
Laboratory, is just one of the features 
that have earned the Epison 501 Relay 
an outstanding in-use record. A high 
degree of vibration and shock resist- 
ance, extreme light weight and typical 
EpISsOoN construction ruggedness are but 
a few of the other features of the 
Epison 501 Relay that lend it to such 
applications as these: 


® Sustained over-current or over-voltage 
protection 


> Integration of pulses or intermittent current 
> Improving sensitive contact operation 

> General control use 

> Cathode protection 

> “Holdover” circuits 

> Motor starting 


Send for complete informa- 
tion on the dependable Epison 
501 Thermal Relay — now. 


Came ae Re oe Sw we 
Thomas A.Edison 
INCORPORATE DO 


INSTRUMENT DIVISION 


53 LAKESIDE AVENUE 
WEST ORANGE, NEW JERSEY 
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a CORNING GLASS WORKS is pleased to 
i announce the appointment of the 
ERIE RESISTOR CORPORATION as a stocking 


distributor of the electronic components listed below. 
These components are available for immediate delivery 


through authorized ERIE distributors in the United 


States and Canada ERIE 


For information and prices, write, wire, or phone Erie Resistor 
Corporation, 644 West 12th St., Erie, Pa., or your Erie Distributor. 


; a ae ery 


= 





Corning Fixed-Glass Capacitors Corning Midget-Rotary Trimmer Corning Direct-Traverse Trimmer Corning Low-Power Resistors 
CY10, CY15, CY20 and CY30 Capacitors. Wide mounting variety Capacitors. For critical applica- LP4—4 Watt, 200-40,000 Q 

300 and 500 VDCW in range from 1-12.0, 1-8.0, 0.3-3.0 tions where you need an absolutely | ps—s Watt, 200-45,000Q 
Corning Fixed-Glass Capacitors for ™™fds. Accurate. Economical. smooth wired curve even Corning Low-Power Resistors give 
extreme miniaturization, strength, under extremely variable ambient you the highest resistance range of 
stability. temperatures. 


any low-power resistors available. 


ri CORNING GLASS WORKS, Corning, New York 


New Products Division 
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president of Sherman Electric Co., Mr 
Add Up the Savings with Sherman will direct the Peerless pro- 
duction of electrical and electronic de 


‘es developed by his f firm, re 
PAPER TUBE PRODUCTS itt 


é 
ae) 


Dunstan Graham has joined Lear, Inc.. 
Grand Rapids, Mich. as department 
head of flight control systems. Mr 
Graham was formerly at the Wright 
Air Development Center, Dayton, Ohio 
ie where he was Chief, All-Weather Sec- 
Q sais Sa tion, Directorate of Flight and All. 

vic ; : 


SS ta BW on Sect 


Lower 
Unit Cost 


‘hs. 


a Weather Testing; Chief, Analysis 
er r ‘ é Branch, All-Weather Flight Division: 
— 3 and Chief, Control Synthesis Branch. 
ve — = Aircraft Laboratory. 
cman in Large 4 As section head of flight control sys- 
or Small Quantities tems in Lear’s instrument engineering 
to meet group, Mr. Graham will be in charge 
your requirements of the design, development and flight 
testing of automatic flight control sys- 
tems, autopilots, stability augmentation 
It’s easy to see why so many manufacturers find NIEMAND BROS. PAPER systems and yaw dampers. 
TUBE PRODUCTS so practical. Diameters — .093” to 2” and up. Materials 


— high dielectric kraft, fish paper, foils, special protective coated and 
laminated papers. Printed or plain. 


Precision drawn paper cups from .141“ — 2” dia. Die cut washers and 
custom parts. 


Further Information on Request 


roNiemand : | FOR 
NIEMAND BROS, INC. [ss] | coewce omer 
Srrcenlishs in Paper Tube Prectocts fer Clockrivnl plete ns 


SEE PAGE 308 
37-05 Thirty-Fifth Avenue « Long Island City 1, N. Y. 








3-WIRE 
Westinghouse Electric Corp. has ap- 
GROU NDING CAP pointed Travor Clark assistant to the en- 


gineering manager of its Air Arm 
Division. Prior to his present appoint- 
i 7 e : ment, Mr. Clark was associate director 
, , P| T , ; * : 
eh ie a 2g = Dest ei on . . of Southwest Research Institute, San 
ia ebheielah me tie smoaiier ano er types o - . ~ 
Antonio, Tex. Mr. Clark holds more 
wire grounding caps, it is Underwriters’ Labo- I a I ] 
TE ARLE EE IE 8 RO than 30 patents on vacuum tubes, elec- 
tronic instruments and related devices. 
he holds a U. S. Navy certificate of 
duction, with exceptional . : 
Commendation and has been awarded 
TTS Ae Lal a MST || : “yee a 
aa ae ee | the Office of Scientific Research and De- 
kee velopment’s Certificate of Merit. 


This uniquely designed molded-on cap is ideal 
le Peel) ae te et ae 


CSM h oli te] ] (Mtl ame Deed 


Roy H. Olson is the new director of 
engineering in the Communications & 
Electronics Division of Motorola, Inc.. 
Chicago. He will direct the technical 
activity of the Division’s industrial prod 
ucts department, with responsibility for 
the engineering coordination for indus- 
trial products and non military research 


GRIP” a | and development efforts. 





AU ea im ie 


eR AR bite eA Molded-on plas- ; At the Instrument Division of the 
wire, cord sets, and 


Petters tic male cap with Roller-Smith Corp., Bethlehem, Pa., 


- unusual design John R. Pattee has been appointed su 

Cobtambtav € - + + samples pervisory engineer of research and de 

mo available upon | velopment. An electrical engineering 

We a ba ot ‘aed ae) request. | graduate of Harvard, Mr. Pattee oper 

, a Rae ated his own business as a consultant 

- ethan dosage esc Readme beatae engineer and has been associated with 
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Ex plosion-Proo Pisa. 


Intermediate Positions 


Only ONE Unit... Two Moving Parts 


APPLETON Explosion-Proof Expansion Unions are 
completely new ae diferent .. . afford an ease and 
simplicity of installation never before known with this 
type of explosion-proof equipment! 


Expansion adjustment is built-in! The two moving 
parts telescope or expand to accommodate usual thread 
lengths. Only two tightening operations . . . each made 
separately! Smaller external diameters for convenient 
use in restricted quarters! Precision construction for 
absolute explosion-proof protection . .. no need to worry 
about failure to draw surfaces together . . . the union 
remains completely explosion-proof at all times, regard- 
less of its retracted or extended position! Special design 
guarantees positive ground at all times! 


Get acquainted with the extra quality and utility built 
into APPLETON Explosion-Proof Expansion Unions. 
Write for complete details. 


Sold Exclusively Through Selected Wholesalers 


APPLETON ELECTRIC COMPANY 
Gh rto lela RCE 


ame) 










Explosion-Proof 
Fixtures 





Malleable tron 
Unilet Fittings 


Rely on APPLETON .. 


MAY 1955 


Fully Extended or prea _ 


EXPANSION 
— 


Illustrations showing 
use Of UNYL 50 (left) 
and UNY 50 (right) 
unions. Extra long 
union (UNYL 50) is used 
where conduit will not 
flex. Standard union 
UNY 50) is used where 
conduit ‘‘gives”’ to per- 
mit engaging one set 
of threads. Extra long 
types eliminate double 
conventional type in- 
stallations and save 





money! 








EXTRA LONG 

UNYL Union showing up to 
1-11/32” expansion . . . serves 
the purpose of two conventional 
type unions! 


Ui leh lame astale 





Also Manufacturers of: 


San oy Pts 
Maes* im I 

“ST” Series 
Liquid Tight Connectors 









Industrial 
Lights 








| 
| 


STANDARD 


UNY Union showing up to 21/32” 
expansion . . . for installation 
wherever conventional types were 
previously used! 


Illinois 





Extension 
Reelites 





. The Standard for Better Wirin g ‘and Covers 
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American 


An Electroflow 
product. 


ALL CIRCUITS ( 
PROTECTED ( 


METERING 


COMPLETE 
INTEGRATION 


MANY OTHER SIZES 


WHATEVER YOUR 
HIGH CYCLE 
POWER REQUIREMENTS 


Atlanta, Boston, 

Buffalo, Chicago, 

Dayton, Dallas, 

Kansas City (Mo.), 

Los Angeles, Minneapolis, 
Memphis, New Orleans, 
New York City, Rochester, 
San Francisco, Seattle, 

St. Louis, Syracuse, 

Silver Spring (Md.), Tampa, 
Montreal, Toronto. 


Electric Model EPM-1123 


WRN TE 
RUE 
ART 


This model, one of the many American Electric power 
supplies in production, is designed primarily for port- 
able, laboratory quality, 400 cycle requirements. A 
115/200 volt, 3 phase output of from 1% to 5 KVA 
capacity is available in various models with voltage 
regulation within =1% and with voltage adjustment 
of +10%. These units are powered from any 220/440 
volt, 3 phase, 60 cycle supply. 


Input circuit is equipped with a 60 cycle circuit 
breaker and motor starter. Output circuit is protected 
against both current and voltage surges with a circuit 
breaker and over-voltage relay. 


400 cycle instrumentation includes a voltmeter, am- 
meter, frequency meter and a selector switch by which 
each phase may be checked individually. 


This rubber tired unit contains the complete system — 
American Electric Inductor-type Alternator (no wear- 
ing parts), electronic exciter and voltage regulator, 
complete instrumentation and two output connectors 
for multiple loads. 


American Electric Power Supplies are available in 
many high cycle variations...from 1% to 75 KVA, fixed 
or variable frequency, portable or stationary designs. 


There’s an American Electric model for your immed- 
iate needs. Ask for details! 


SiC A CPU acta CCT UT 


Electric Machinery & Equipment Division of 


laa herala 


2112 Chico Avenue, El Monte, Calif. 


the Bristol Co., the Connecticut Tele- 
phone and Electric Corp., and the 
Thomas A. Edison Co. Most recently, 
he has been with the Cambridge Instru- 
ment Co., where he developed among 
other products, high-fidelity 
recording equipment and 
medical apparatus. 


magnetic 
electronic 


As engineering manager of the tech- 
nical products of the Lighting Division 
of Sylvania Electric Products Ine.. 
N. Y., Richard G. Slauer will have en- 
gineering and sales responsibility for 
panelescent, infrared, mercury vapor 
and other special lighting products, with 
headquarters in Salem, Mass. Mr. 
Slauer, prior to his new assignment, 
was manager of the company’s lighting 
applications laboratory. 


Peter Muller-Munk Associates, Pitts- 
burgh, Pa., product designers, has 
appointed William A. Richards executive 
assistant. Formerly associated with the 
Bell & Howell Co., where he was ad- 
ministrative assistant to the engineering 
vice president, Mr. Richards in his new 
position will be concerned with long- 
product planning, industrial- 
design procedures, and with their rela- 


range 


tion to management methods and con- 
trols. 


Five engineering division promotions 
at the supervisory level have been an- 
nounced by the Consolidated Engineer- 
ing Corp., Pasadena, Calif. Appointed 
as supervisors of the development 
groups were John Kinkel, Herbert Cham- 
bers and Theodore Miller. Named to 
supervise two product engineering 
groups were Howard Lyon and Charles 
Blanchard. 


Formerly chief engineer, Berkeley Di- 
Beckman Instruments, Inc.., 
James F. Gordon has been appointed 
chief development engineer of Helipot 
Corp., South Pasadena, Calif. Mr. Gor- 
don has been active in electronics for 
more than 20 years. 


vision of 


Recent promotions at Allis-Chalmers 
Boston Works have advanced H. L. Peek 
to engineer-in-charge of the develop- 
ment group: W. L. Vance to engineer- 
in-charge of circuit breaker design: 
and J. F. Claffie to section engineer for 
high-voltage outdoor breakers. 


The Cross Co., Detroit special ma- 
chine tool builders, has named Kurt O. 
Tech vice president in charge of engi- 
neering. Mr. Tech formerly was the 
company’s chief engineer, a position he 
held for 9 years. 


At Veeder-Root Inc., Hartford, Conn., 
Allan L. Burton has been appointed re- 


search director, supervising both prod- 
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we ‘threw away the book’ 


to make this die casting ---« 


| @ Thin walls blending into heavy sections made this a tough one... 
but Stewart turns out castings like this in volume 


After 45 years, Stewart Die Casting is still young enough to 
have new ideas. When conventional methods are not good 
t enough, we “throw away the book” and find a way. Whatever 
: type of die castings you need—small or large, simple or intri- 


cate —count on Stewart to meet your most rigid specifications 










. ...on time. 
k 
; SERVICES AVAILABLE... 
. Designing ¢ Engineering * Die Making 
Metallurgical Control « Most Modern Die Casting Equipment * Complete > 
A- Machining, Polishing and Assembly Facilities. 
. 45 years of helping industry to “Make It Better” 
1- 
le 
e : 
, v VIA) DIE CASTING division a 
se Conn) 
d- 


CHICAGO, ILLINOIS, 4535 FULLERTON AVENUE © BRIDGEPORT, CONNECTICUT, 275 WARREN STREET . 








Estimated Savings: 


2,00 


AIRCRAFT FLEET SERVICE TIME 
AND REPLACEMENT COSTS 
GREATLY REDUCED 


ro —— 


NEWLY DESIGNED TUBING CLAMP PREVENTS WEAR AND OTHER 
DAMAGE TO VITAL AIRCRAFT ENGINE CABLE AND CONNECTIONS 


Ee | 





man-hours per year 










































































AN INEXPENSIVE METHOD TO PROTECT EXPOSED CABLE AND 
CONTACTS USED WITH STANDARD AN TYPE CONNECTORS 











2 








Here’s Savings! . . . a leading commercial airline estimates 
fleet service time (76 planes) reduced by 2,000 man-hours 
per year, in addition to replacement costs, by the 
application of the HHB TUBING CLAMP for use with 
AN Type Connectors. 


























Whether it’s aircraft, marine, automotive, communications, 
or a general type of AN connector application, the results 
in savings can be the same as the above example. 


The HHB Tubing Clamp is simple in design, providing 
positive protection. No hand tools required— field 
application practical. Machined from aluminum to be 
rustproof and light in weight—gray anodize finish. All AN 
Connector sizes from 12 to 48. 


A waterproof joint is provided between the connector and 


protective plastic tubing when used in connection with a 
gasketed adapter. 





















































Request catalog data—Form No. AN-15-16-54. 











Skilled in 
e RESEARCH « DESIGN 
e ENGINEERING « MANUFACTURING 


of Electronic Components and Connectors 
for Communications and Industry 







































726 STANTON STREET TOLEDO 4, OHIO — 
— Sales-Engineers in All Principal Cities aS 


















uct and market research. Mr. Burton 
joined the company a year ago follow- 
ing specialized work in new product 


administration at RCA. Veeder-Root 
manufactures counters and computing 
instruments. 


Promotions at Fusite Corp., Cincin- 
nati resulted in the elevation of Andrew 
Wyzenbeek, to vice president in charge 
of engineering and Val J. Cichowski to 
treasurer. Mr. Cichowski, in addition 
to his new duties, will continue as di- 
rector of research and production. Mr. 
Wyzenbeek has long been associated 
with the development of the company’s 
hermetically sealed electric feed-through 
terminals. 


Appointment of Dr. Wilfred W. Wet- 
zel as general manager of the magnetic 
products division has been announced 
by Minnesota Mining & Manufacturing 
Co. Joining 3M in 1944, Dr. Wetzel 
became chief physicist of the central 
research department in 1946. Since 1948 
he has been technical director of the 
magnetic products division. His research 
has led to many developments in the 
recording field. 





To fill the newly created position of 
vice president in charge of engineering, 
the Niagara Blower Co., Buffalo has 
selected Martin H. Olstad, formerly the 
company’s chief engineer. A graduate 
of Columbia College and of the En- 
gineering School of Columbia Univer- 
sity, Mr. Olstad will be stationed in 
the New York City offices of the com- 
pany. 


Holder of a number of patents on 
| wire communications equipment, 
Joseph F. Houdek, Jr. has been named 
chief of the General Laboratory, Kel- 
logg Switchboard and Supply Co., Chi- 
cago, Div. of International Telephone 
and Telegraph Corp. Mr. Houdek, who 
| joined Kellogg in 1941 as research en- 
gineer, has served as section head of 
the company’s Research Laboratory 
since 1951. 


In his capacity as West Coast military 
products manager for Fairchild Camera 
and Instrument Corp., Syosset, Long 
Island, N. Y., Robert L. Woltz will be 
responsible for technical development, 
sales and systems planning on aerial 
cameras and other reconnaissance sys- 
tems components, working directly with 
aircraft manufacturers and the military. 





Kenneth A. DeLonge has been placed 
in charge of the Iron and Non-Ferrous 
Castings Section of the Development 
and Research Division of the Interna- 
tional Nickel Co., Inc., New York. Mr. 
DeLonge, who was graduated from 
| Michigan State College with a mechan- 
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MULTL--MOUNT 
REDUCER 





WRITE FOR 

Application Bulletin 
showing how Sterling 
Electric Power Drives 
increase production 
efficiency and reduce costs. 
Ask for Bulletin No. 200-A. 





MAY 1955 


HIGHER EFFICIENCY FOR 
CONTINUOUS DUTY WITH 





face or flange mounted. 
SEPARATE MOTOR & 
SLO-SPEED REDUCER 


For applications where separate motor 


STERLING SLO-SPEED! 


Rugged construction of Slo-Speeds assures our 
customers efficient continuous operation un- 
der difficult conditions, states Mr. Robert A. 
Sindall, Jr., President of A. K. Robins & Co., 
Inc., Baltimore, manufacturers of food pro- 
cessing equipment. Streamlined design con- 
tributes to high quality of our finished prod- 
uct — makes cleaning easier. Slo-Speeds have 
helped us produce canning equipment second 
to none. 


STERLING SLO-SPEED GIVES YOU 
THE ONE BEST LOW SPEED AND 


gives uninterrupted service—carries 
heavy overhung loads—provides versa- 
tile mounting and flexibility in arrange- 
ment of machinery—saves valuable 
space—provides greater safety —costs less 
to install and use. An indispensable 


source of low speed power for: 


Agitators Dryers Presses 
Blenders Feeders Pumps 
Blowers Kilns Screens 
Conveyors Mills Tumblers 
Cookers Mixers Etc., etc. 





reducer combinations are desirable. 


ELECTRIC 


TERLING vores 


Plants: New York City 51; Chicago 35; Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Offices and distributors in all principal cities 
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= ical engineering degree in 1936, joined 
Did oul knovw International Nickel in 1937 as a mem- 

ae @ ber of the Cast Iron Section of the 
company’s Research Laboratory at 
Bayonne, N. J., subsequently being 
transferred to the Development and 
Research Division in New York. 



























Rockbestos Products Corp., New 
Haven has advanced Beauford H. Reeves 
from vice president and general mana- 
ger to president and general manager. 
Mr. Reeves has been with Rockbestos 
since 1923, when he joined the wire 
and cable company as an engineer. 





Promotions in the electrical engineer- 
ing research department at Armour Re- 
search Foundation of Illinois Institute 
of Technology, Chicago, have been 
given to David Rubinfien and Harold H. 
Kantner. Mr. Rubinfien has done ex- 
tensive work in the field of electronic 
computers, while Mr. Kantner is a 
specialist in control systems research. 












Milan P. Getting, Jr., since 1947 as- 
sistant to the works manager at Allis- 
Chalmers Pittsburgh Works, has been 
appointed assistant to D. A. Griffith, 
— _—_ general manager. Mr. Getting’s succes- 
\ ae sor is George Shombert, Jr., assistant 


inese rectifiers superintendent of the electrical test de- 
Sa B 


partment since 1949, 


are working for you | _ Ted D. Brown who joined The O. A. 


Sutton Corp., Wichita, Kansas, in 1950 
as a laboratory technician, has been 
every day 2? appointed chief motor engineer for the 
company. Mr. Brown is a graduate of 
Kansas State College with a degree in 
electrical engineering. 
In another move, the company pro- 


They are powering radio equip- moted Ed J. Borowiec, formerly product 


engineer for Air Conditioners, to chief 
ment in airplanes. . electroplating | wriiste of Clarkson College of Tech 
* nology with a B.M.E. 
parts for your next car...Whatis  — 
ohumir Larys has joinec otron he- 
your application? We have the right search Corp., Woodstock, N. Y., as 


chief electrical engineer. At Rotron Re- 

es ; search, an affiliate of the Rotron Man- 
rectifier for Te ufacturing Co., Mr. Larys will be 
responsible for the design and develop- 

ment of electrical components to be 

used in the manufacture of the com- 

pany’s line of cooling devices for the 

electronic equipment. Mr. Larys was 

formerly with the Diehl Manufacturing 

Division Co. where he was in charge of al! 
military and commercial fractional- 

horsepower motor engineering from 

1953 to 1955. 





















Rectifier 













Recent promotions in the engineering 
and. manufacturing divisions of Link 


Dept. M3,415 North College Ave., Bloomington, Indiana Aviation, Inc., Binghamton, N. Y. in- 


clude those of Dr. Laurence E. Fogarty 
In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 advanced from project engineer to chief 


Export: Ad Auriema, Inc., New York City engineer and John M. Hunt, promoted 
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RICHARDSON know-how saves 






a 


rv Me Ws, 


SLs Mae 
ee ie 


MELROSE PARK, ILL. 


OGDEN, UTAH 
NEW BRUNSWICK, N. J. 


INDIANAPOLIS, IND. TYLER, TEX. 





——— 


SIX PLANTS 


NEWNAN, GA. 


Molded and 
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=—-auto maker 15% 


on molded lens 


A well-known auto manufacturer required a clear acrylic molded 
lens for a dashboard map light. Richardson received the order, 
made the mold, and was ready to produce large quantities. At 
this point, the motor company changed the specifications to call 
for a translucent instead of a clear lens. To make this change, the 
customer suggested that Richardson sandblast the mold or sand- 
blast the clear acrylic parts. Either process would have added to 
the cost of the lens. 

Richardson engineers, with a wide background of experience 
and knowledge covering many different molding methods and 
materials, suggested instead a special light-diffusing polystyrene 
suitable for the application. 

Lenses made of this material gave the desired lighting effect, 
and because of lower raw material cost, the customer received 
the improved lens at a saving of 15%. 

Richardson engineers, with wide experience covering hundreds 
of plastics materials including the latest developments, would 
welcome the opportunity to discuss your plastics needs with 
the purpose of making similar savings for your company. Write 
or phone today. No obligation, of course. 


The RICHARDSON COMPANY 


FOUNDED 1858 
2799 Lake St., Melrose Park, Ill. (Chicago District) 
SALES OFFICES IN PRINCIPAL CITIES 
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Wire or 
Write 


to our 
Monessen, Pa., 
office 


Today 


EE 


AGE 


TINNED 


ARMATURE BANDING WIRE 


Stainless or Carbon Steel 


STAINLESS 


Low permeability and high resistance for 
greatest efficiency. High tensile strength 
for compactness and neat appearance. 
Non-corrosive for everlasting life and 
safety. Cheaper than bronze on equal per- 


formance basis. 


CARBON STEEL 


For motors under 5 HP. 


Fine working 


characteristics. Wide variety of uses. 


Shipped on 50 to 200-pound reels 
Page Steel and Wire Division 
AMERICAN CHAIN & CABLE tT, 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, Houston, 
Los Angeles, New York, Philadelphia, Portland, Ore., 
San Francisco, Bridgeport, Conn. 


Taal 
TITY 





ia - 
eS 


— 


Finest facilities and technical know-how are con- 


stantly at work 


compounding materials and 


fabricating custom-designed parts to meet ever 
stricter requirements. Recent Goshen developments 
include synthetic rubber compounds, other than 
silicones, which withstand such severe temperature 
ranges as minus 65° F. to plus 300° F.; and minus 
20° F. to plus 400° F. On your next rubber part, 
consult Goshen. 


Write for free GRC O-ring brochure. 


Goshen Kubler bo. we. Goshen. Ind 


CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916 


2855 S. TENTH ST. 


CUPS 

FEET 

BOOTS 

DISCS 

SEALS 
BELLOWS 
BUMPERS 
GASKETS 
O-RINGS 
WASHERS 
BUSHINGS 
GROMMETS 
PACKINGS 
MOUNTINGS 
CONTAINERS 
DIAPHRAGMS 
INSULATORS 
RUBBER-TO-METAL 


SMC) | 
GOSHEN 





from chief development engineer to di- 
rector of research and development. 
Dr. Fogarty, who joined Link four 
years ago as head of the Aerodynamic 
Section, received a bachelor of science 
degree from Montana State College, and 
a Ph.D. from Cornell University. Mr. 
Hunt, who has been with Link for the 
past six years, holds a masters degree 
in electrical engineering from Massa- 
chusetts Institute of Technology. 


L. S. Preston, manager of the Florida 
division of the Electronic Engineering 
Company of California, Los Angeles, 
has been transferred to the Los Angeles 
division with the title of division en- 
gineer. Mr. Preston has served as man- 
ager of the Florida unit of the company 
since 1950. The Florida division is 
operated in conjunction with the Air 
Force Missile Test Center and performs 
specialized research and development 
work. 


A. M. Davis, formerly chief produc- 
tion engineer, A. V. Roe Canada, Ltd., 
has joined the power-plants division of 
Marquardt Aircraft Co., Van Nuys, 
Calif. Mr. Davis will serve as chief of 
engineering and manufacturing services 
in his new assignment at Marquardt. 


Company 
Briefs 


International Business Machines Corp. 
is shifting the entire assembly and a 
portion of its parts production of elec- 
tric typewriters from Poughkeepsie to 
Kingston, N. Y. There, a new 322,000 
sq-ft plant will be built solely for the 
production of electric typewriters, with 
production anticipated by late 1956. 
The vacated space in Poughkeepsie 
will be used for the company’s ex- 
panded electronic data processing ma- 
chine manufacturing program. 


A laboratory on wheels, featuring a 
complete line of instruments for sound 
measurement, will leave Cleveland on 
May 1, for a nation-wide tour of U.S. 
plants. Feature of the exhibition, co- 
sponsored by Brush Electronics Co., 
Cleveland, and Bruel & Kjaer of Den- 
mark, is that all instruments are 
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‘They give machines the uniform 
appearance of integrated design” 


— BLANCHARD MACHINE COMPANY 


@ Electrical components on 
this Blanchard 22A3 Sur- 
face Grinder include 83 
look-alike Condulets 
ranging in size from 42” 
a ae 


iyled, fot Lean - Copan 


"Tere are over 15,000 different types of Condulets, plugs, _ switches, 
controls, circuit breakers and lighting fixtures. Sizes range from 4” to 6”. Yet all 
are co-ordinated in function, design and appearance to enable you to preserve 
a family resemblance in your electrical connections and components. 


Other advantages include: Housings of a tough, special alloy that resists 
corrosion . . . extra-heavy finish that exceeds Federal and UL specifications . 
taper-tapped threads matching those of rigid conduit to assure ground 
continuity . . . explosion-proof construction (if desired ). 


NATIONWIONR \ . f ¥ ; : . 
pistripuTion \ Crouse-Hinds Engineers available for consultation 


exclusively through ... or check your Condulet Catalog 
ELECTRICAL . 


CONDULETSe FLOODLIGHTSe TRAFFIC SIGNALS e AIRPORT LIGHTING 
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HACE THERMOSTATIC BIMETAL 
- ACTUATES THE 


BACK-UP SPRING FOR BRIDGING CONTACT 


STATIONARY CONTACTS 


CONTACT BUMPER GUIDE FOR BRIDGING CONTACT 


PRODUCT OF THERM-O-DISC INC. 
MANSFIELD, OHIO 


The Thermo-O-Disc Thermostat is a preset, snap-action, non- 
adjustable type control device which provides temperature 
control of unusually heavy loads up to 350°F. It is widely used 
in such familiar applications as clothes dryers, room and unit 
heaters, central heating furnaces and in many miscellaneous 
devices for positive control and limit protection. 


Outstanding features of this thermostat include an accurate, 
dependable Chace Thermostatic Bimetal disc element, a double 
break contact feature with large contacts to insure long life on 
heavy electrical overloads and the high contact pressures given 
by the back-up spring for the bridging contact which prevents 
overheating. 


The important actuating element of the Therm-O-Disc Thermostat 
is a precalibrated disc of Chace Thermostatic Bimental which, at 
the critical, preset point of temperature rise, snaps from a 
normally concave to a convex position. The impact of this positive 
snap-action of the bimetal disc against the contact bumper 
causes an immediate make or break of the circuit. The free 
bimetal disc principle eliminates the possibility of variation in 
calibration by permitting the disc to operate unstressed. Its positive 
snap-action does not allow radio or TV interference. 


Chace Thermostatic Bimetal is available in 29 different 
types, in strip, coils or in complete elements fabricated to 
customer specifications. Send for our new, free 36-page 
booklet, “Successful Applications of Chace Thermostatic 
Bimetal ,"’ containing valuable engineering information for 
designers of thermally responsive devices. 


W. M. CHACE Co. 
Thermostatic Bimetal 


1608 BEARD AVE., DETROIT 9, MICH. 


mounted on Mobile tables which can 
be removed from the rear of the “labo- 
ratory” for actual demonstration. 

Requests to be included on the itin- 
erary for demonstration may be ad- 
dressed to Bruel & Kjaer Section, Brush 
Electronics Co., 3405 Perkins Ave., 
Cleveland 14, Ohio. 


The Schneider Manufacturing Corp., 
Muncie, Ind., a wholly owned subsi- 
diary of Westinghouse Electric Corp. has 
been dissolved to form the hydraulic 
drives department of the Westinghouse 
Gearing Division. Schneider was _pur- 
chased by Westinghouse in 1954. 

The hydraulic drives department will 
sell, engineer, and manufacture 
hydraulic torque converters and asso- 
ciated brakes and transmissions, with 
headquarters remaining at Muncie, Ind. 
Engineering manager of the new de- 
partment is P. L. Fosburg. 


Emerson Radio and Phonograph Corp., 
New York, has moved its administrative 
headquarters and plant formerly lo- 
cated in the Port Authority Building, 
New York, to the building added 
last year to its manufacturing plant 
in Jersey City, N. J. The New York 
factory facilities also will be relocated 
in the Jersey City plant. 


Vickers, Inc., Detroit, engineers and 
builders of oil hydraulic equipment, is 
constructing a new engineering and ad- 
ministration building, to be located on 
a 76-acre site in suburban Detroit. The 
new 150,000 sq ft building will house 
engineering facilities, as well as some 
executive and sales offices. Included 
is a modern research and development 
laboratory. Occupancy by early 1956 is 
anticipated. 


International Resistance Co., Phila- 
delphia, has acquired the Hycor Com- 
panies of California and Puerto Rico. 
Present management of Hycor will con- 
tinue operations. 

Hycor manufactures magnetic and 
audio devices, as well as precision re- 
sistors. Its purchase marks a further 
expansion of IRC, which now has two 
other wholly owned subsidiaries, Ireal 
Industries, Los Angeles, and Circuit 
Instruments Inc., St. Petersburg, Fla. 


Electronics Corporation of America ex- 
pects to occupy its new headquarters at 
One Memorial Dr., Cambridge, Mass.. 
late this year. The building, which 
provides 208,000 sq ft of floor space 
will house ECA’s headquarters labora- 
tories, administration and sales offices. 
The corporation will retain its present 
plant at 77 Broadway, Cambridge, as 
well as other plants. 

ECA has seven plants in the Cam- 
bridge-Boston area, concentrating on 
the development and manufacture of 
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Never before! 


PCIe rm OED 


BUT ONE homogeneous unit 


New Power Motor—Gear—Train 


1. Unique: Not 2 separate units 
but a single entity. An entirely 
new principle—another OSTER 


a: ae 
2. More Versatile: Any output 
speed from 10,000 to .3 RPM. 


3. Extremely High Torque Capac- 
ity: e.g., 100 #-in. at 523:1 and 1600 


#-in. at 10,500:1. 


4. Lighter-Smaller: e.g., 10-1/2 oz., 
1-1/2" dia., 3-1/2” long at 523:1 ratio. 


5. Available in 28 V and 115 V DC or 
in 28 V and 115 V 400 cycle AC 


6. 1.50” dia. (Type 3094) illustrated. 

Variations include 1.25” dia. (Type 

3101), 1.062”* dia. (Type 3200) and 

1.75"* dia. (Type 2487). 

* Available soon. 

For a precision speed reducer with low 

backlash and low composite error at a 

moderate price specify an OSTER Power 

Motor-Gear-Train adapted to your indi- 

vidual application. Write for further in- 

formation TODAY. Actual Size 
1.50” dia. (Type 3094) 


JOHN OSTER MANUFACTURING CO. 


S210) sO O) Ai 10)\ 
RACINE, WISCONSIN 
Your Rotating Equipment Specialist 


ators, AC Drive Motors, DC Motors for Special Applications, Fast Response Res 
i) 


Other products include Actu 
Inertia Servo Motors, Synchro Differentials, Two-Phase Reference Generate 


Servo Torque Units, Low 
et n Blower and Fan Assemblies 


yrs and Motor Drive 





Tachon 


MARK-TIME 


IRS 


Ma Ou 


i) 


Specifications: U/L ap- 
proved. 28 amp. 2 hp., 120-240 v. AC 
only. Diameter, 2 19/32”; depth, 
2 5/64”; center stud mounting. 


LOW COST 
VERSATILITY 
SALES APPEAL 


The Mark-Time 9200 Bell Signal 
time switch has been redesigned to 
increase its already wide accept- 
ance. This switch has proven itself 
on clothes dryers, ranges, broiler- 
rotisseries, battery chargers, washing 
machines, and in many other appli- 
cations where an automatic time 
switch and bell signal are needed. 
It is the most versatile bell signal 
time switch on the market . 
available in various combinations of 
circuit arrangements and dial styling, 
and ideal for all heating elements 
with high voltage requirements. 


The “9200” is a streamlined, dur- 
able, low cost unit which normally 
breaks two circuits simultaneously 
(DPST), and at the same time sounds 
a clear, resonant bell signal. It is 
designed for easy, economical in- 
stallation on all ranges and other 
appliances, and is engineered for 
rugged dependability, accuracy and 
high quality. 

Write today for full details 

and prices. 


iMARK-IIME) FIRST where quality counts 


b/d 
M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 


Manufactured and sold in Canada by 


SPERRY GYROSCOPE OTTAWA, LTD., OTTAWA, 
ONTARIO, CANADA 
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| photoelectric and electronic controls, 

| combustion control systems, and a 

| variety of other electronic devices for 
industry and the military. 


Olympic Metal Products Co., Inc. has 
doubled its plant facilities at Alpha, 
N. J., which will be used almost ex- 
clusively in the production of deep 
drawn metal housings. Dies now in 
production will enable 
fabricate 3,000 standard sizes designed 

| to conform to MIL-T-27. 


The Peerless Electric Co., Warren. 
Ohio is constructing a $350,000 plant 


to house its fan and blower division, as | 


part of a half-million dollar expansion 
program. The new building will give 
the Division facilities that will permit 

| the company to double its present fan 
and blower production. With the addi- 
tion of new types, contemplated after 
operations begin in the new building, 
the line will include up to 400 different 
sizes and types. 


Midwest Precision Castings Co., Cleve- 
land has moved from 2790 Grand Ave. 
to larger facilities at 10703-09 Quincy 
Ave., in that city. 


With more than $500,000 invested in 
new buildings and rolling mill equip- 


ment, Calstrip Steel Corp., Los Angeles, | 


is building its plans for diversification 
about a new specially designed cold 
reduction mill scheduled for installa- 


| tion in June. 


Irvington Boiler G&G Steam’ Engine 


| Works, Inc. removed its administrative 





and production facilities from Irving- 
ton, N.J. to a 78,000 sq ft plant at 
222 Pacific St.. Newark, N.J., where it 


will manufacture automatic electric and 


gas water heaters and related products. 


Permacel Tape Corp., New Brunswick, 
N. J., manufacturer of industrial tapes, 
has moved its Texas division office and 
warehouse to 9000 Denton Dr., Dallas 
20. The expanded facilities will handle 
the company’s complete line of 180 dif- 
ferent types of industrial tapes, servic- 
ing customers in Louisiana, Oklahoma. 
Arkansas, Texas. New Mexico, Colorado 
and the Western part of Kansas. 


McDowell Co., Inc., Cleveland, Ohio. 
has acquired the assets, and the United 
States and foreign patents, the goodwill 
and the Dwight-Lloyd research facilities 
of the Sintering Machinery Corp., Net- 
cong, N. J. 


Philamon Laboratories, Inc., formerly 
of Brooklyn, N. Y., is now occupying 


a new 15,000 sq ft plant at 90 Hopper | 


St.. Westbury. Long Island. N. Y. The 
company manufactures a line of fre- 
quency standards, consisting of electri- 


Olympic to 





pick 
your EXACT type 


BRUSH HOLDER 
We design them 


FOR.... 
@ INDUSTRIAL MOTORS 
@ CRANE MOTORS 
@ HOIST MOTORS 
@ MILL MOTORS 
@ MINE MOTORS 
@ CONTROLLERS 
@ ROTARY CONVERTERS AC-DC 
@ RAILWAY MOTORS 


When your specifications demand 
BRUSH HOLDERS with high wearing 
qualities, low maintenance cost — pick 
from our more than 1,000 types, or have 
our engineers design your special type. 
These special designs shown are three 
of many produced for specific applica- 
hemes, 0% i 5s ce « SO Seeing 
special’ in BRUSH HOLDERS is pro- 
duced by the specialist. Ask FLOWER 


WRITE FOR CATALOG 4-M 


D. B. FLOWER MFG. CO. 


1217 Spring Garden Street, Philo. 23, Penna. 
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ALLOY FORMS 


EASY-FLO and SIL-FOS alloys are 
available in any of the forms shown 
below in a range of diameters, 
gauges and sizes to meet specific 
preplacement requirements. 











ORIGINATORS OF 
EASY-FLO € 


There’s no “‘.. 


HANDY & HARMAN 


ery : General Offices: 82 Fulton St., New York 38, N.Y. 











Thousands of different metal parts are now made from stampings and 
simple screw machine pieces joined with one of the EASY-FLO or 
SIL-FOS brazing alloys. That’s because this modern method makes a 
wide variety of parts faster, better and at far less cost than by casting, 
forging and machining from the solid. 































A great many manufacturers are getting the full benefit of the speed 
and economy of this silver alloy brazing method by using a setup that 
includes preplacing the alloy in combination with fast handling and 
heating of assemblies. 


Typical of such setups is the turntable shown above. Pyle-National Co., 
Chicago — makers of industrial plugs, receptacles and junction boxes — 
uses it for production brazing a threaded spud to a shell stamping to 
form an electric plug part. 





Threaded spuds, each with an EASY-FLO 45 wire 
ring preplaced, are set in the shell stampings and 
assemblies are placed on the turntable holders. 
They’re brazed as they pass at predetermined speed 
through the induction heater coil at rear. Gearing 
revolves each assembly to assure even heating all 
around. Production is continuous as operator merely 
keeps removing finished parts and reloading—250 per 
hour. Most any shop can design and build such 
mechanisms at reasonable cost. 





GET THE FULL STORY about strong, fast, low-cost 
EASY-FLO and SIL-FOS brazed construction and fast pro- 
duction setups in BULLETIN 20. Write for a copy today. 





OFFICES and PLANTS 


BRIDGEPORT, CONN. 
PROVIDENCE, R. |}. 
CHICAGO, iLL. 
CLEVELAND, OHIO 
DETROIT, MICH. 

LOS ANGELES, CALIF. 
TORONTO, CANADA 
MONTREAL, CANADA 





DISTRIBUTORS IN PRINCIPAL CITIES 
. or equal’’ for EASY-FLO and SIL-FOS 





Lighter, more compact Servo 
Systems 


Kearfott developed compo- 
nents to fill the need today, for 
tomorrow’s Servo Systems. 


SERVO MOTORS 


@ %" Diameter x 1.5" long 
.33 in. oz. Stall Torque 


6500 RPM, 26 Volt 400 Cycle 


@ %" Diameter x .937" long 
10 in. oz. Stall Torque 


6500 RPM, 26 Volt 400 Cycle 


KEARFOTT 


“Penny Size” 


Servo Motors 
and 


Synchros 


SYNCHROS 


@ %" Diameter x 1.240" long 
Transmitter, Control Transformers, 
Resolvers and Differentials 
10 minute maximum error, 

26 volt, 400 cycle excitation 


Straight thru bore and potted stator construction provide en- 
vironmental resistance and high order of performance to these 
Motors and Synchros. Technical data sheets sent on request. 


KEARFOTT COMPONENTS 
INCLUDE: 


Gyros, Servo Motors, Synchros, Servo 
and Magnetic Amplifiers, Tachometer 
Generators, Hermetic Rotary Seals, 
Aircraft Navigational Systems, and 
other high accuracy mechanical, elec- 
trical and electronic components. 


Many opportunities in the above fields 
cre open—please write for details 
today. 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 


KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 


Sales and Engineering Offices: 1378 Moin Avenue, Clifton, N. J. 


Midwest Office: 188 W. Randolph Street, Chicago, Ill. South Central Office: 6115 Denton Drive, Dallas, Texas 


West Coast Office: 253 N. Vinedo Avenve, Pasadena, Calif. 


cally driven tuning fork resonators, fork- 
controlled oscillators, electronic  fre- 
quency dividers and electronic frequen- 
cy-controlled power and voltage ampli- 
fiers. 


Hess, Goldsmith & Co., Inc., New 
York, weavers of fiber glass, has estab- 
lished a Western division with offices 
and warehouse space at 313 E. Wash- 
ington Blvd., Los Angeles. The new 
operation will provide direct distribu- 
tion of the company’s fiber glass fabrics 
from weaver to industrial user in Calli- 
fornia, Oregon, Washington and Ari- 
zona. 


Baldwin-Lima-Hamilton Corp., New 
York, has acquired complete ownership 
of Ruge-de Forest, Inc., Cambridge. 
Mass., manufacturer of industrial test- 
ing equipment and other electronics 
devices. This latest step in a series of 
major acquisitions by B-L-H is in keep- 
ing with the company’s planned diver- 
sification and expansion program. Oper- 
ations of the New England company 
are expected to complement activities 
of the O. S. Peters Co., Washington, 
D. C., makers of testing instrument and 
electronic devices, also wholly owned 
by Baldwin-Lima-Hamilton. 


Fairchild Camera and Instrument Corp., 
Syosset. Long Island, N. Y. is building 
a 24,000 sq-ft West Coast plant in Los 
Angeles to house the expanded manu- 
facturing facilities of the Fairchld Po- 
tentiometer Division, as well as to pro- 
vide office facilities for the other divi- 
sions and subsidiaries concerned with 
aerial cameras, graphic arts products, 
and portable power tools. 


The Gulton Manufacturing Corp., Me- 
tuchen, N. J.. has just been granted 
an exclusive license to produce and mar- 
ket a new series of subminiature vari- 
able reluctance accelerometers devel- 
oped by Boeing Airplane Co. 


To provide more extensive engineer- 
ing service in the Greater New York 
area, Transitron Electronic Corp., Mel- 
rose, Mass.. has established a field office 
at 1060 Broad St.. Newark 2, N. J.. 
headed by Roy L. Emmel of the com- 
pany’s engineering staff. 


Silicone Seals, Inc., 3125 Milwaukee 
Ave., Chicago 18, Ill., have been formed 
by Leonard E. Brown and Robert Shat- 
tow, for the design and production of 
silicone rubber hermetic seals. 


To serve West Coast requirements for 
capacitors and filters, the new Los An 
geles division plant of the Cornell- 
Dubilier Electric Corp., South Plainfield 
N. J., is being equipped with equipment 
for handling all phases of engineering 
design and sample production of the 
company’s line of products. 
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Another new development using 


B. F. Goodrich Chemical =~ ==---- 


Line-O-Heat tapes manufactured and 
distributed by The Smith-Gates Corp., 
Plainville, Conn. Heating wire as- 
sembly covered with Geon vinyl by 
Jessall Plastics, Incorporated, Kensing- 
ton, Conn. 














CHEMICAL 
PROGRESS 
WEEK-MAY 16-2! 


Underground sunshine sends seedlings up faster! 


HE gardener can now start his 

biennial seedlings weeks ahead 
of schedule, get them to bloom the 
first season, through the magic of a 
Geon-coated heating tape called 
Line-O-Heat. The tape is buried in 
the soil, works indoors or out... 
can also be used for frost protection 
and jobs like thawing frozen pipes 


or keeping rain gutters open. 


The Geon coating protects the 
tape’s electric heating wire for 


years against the effects of acids, 
alkalis, and moisture in the soil. 


Geon’s remarkable physical and 
electrical properties make it first 
choiceamong the designersand idea 
men of many industries. Geon can 
be extruded, molded, sprayed, and 
dipped, and made into rigid or flexi- 
ble sheets, tubing and pipe, sponge, 
and numerous other forms. 


For complete information on Geon 


materials . . . and possibly the in- 


spiration for some highly profitable 
ideas ... write Dept. BK-3, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 





#, GOOOME 


GEON RESINS « GOOD-RITE PLASTICIZERS ...the ideal team to make products easier, better and more saleable. 


MAY 1955 


GEON polyvinyl materials « HYCAR American rubber and latex « GOOD-RITE chemicals and plasticizers e HARMON colors 
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SKF Industries, Inc., Philadelphia, has 
acquired a controlling interest in Tyson 
Bearing Corp., Massillon, Ohio, manu- 


facturer of a line of tapered roller 
bearings. 


Joseph T. Ryerson & Son, Inc., a 
wholly owned subsidiary of Inland Steel 
Co., Chicago, IIl., has acquired the plant 
and stocks of Arthur C. Harvey Co., 
Boston, steel and aluminum distributor. 
Ryerson plans to consolidate its Greater 
Boston operations at the Harvey plant, 
located at Everett St. and Harvey Steel 
Rd., in Boston. 





















Automatic Steel Products, Inc. has sold 
its wholly owned subsidiary, The Cleve- 
BRASS AND ALUMINUM NUTS land Tapping Machine Co., Canton, Ohio 

















































































to the H. P. Townsend Manufacturing 
Co., Hartford, Conn. No change in name 
is contemplated. Cleveland Tapping wil) 
remain at its present location with the 
same personnel. The company manufac- 
tures various types of machine tools. 
including automatic screw machines, du- 
plex spline milling machines, and re- 
lated equipment. 


The newly organized Miniature Lamp 
Department of General Electric’s lamp 
division will be responsible for the de- 
velopment, production, marketing of all 
types of miniature lamps, including 
glow lamps and bulbs for appliances. 
National headquarters will be located 
at Nela Park. 

Formation of the department follows 
the recent announcement of the decen- 
tralization of the Lamp Division “to 
make the organization structure strong- 
er, more flexible, and more capable of 
meeting changing conditions of General 
Electric’s growing lamp business.” 


Tensolite Insulated Wire Co., Inc., 
Tarrytown, N. Y. has completed plant 
additions doubling its production ca- 
pacity. In addition to expanding its 


Price, quality, delivery, technical assistance . . . any way you look at it 
. . . you can count on complete satisfaction if you specify “Fischer | 
Turned” brass and aluminum nuts. usable plant area to 25,000 sq ft, the 


firm has also installed new production 
machinery and laboratory equipment. 





Standard or “specials”, Fischer turned nuts cost no more than those 
produced by other, less accurate methods, yet each is burrless . . . tapped 


square with the face to Class 2 tolerances ... A new division for the engineering 
cleaned and degreased . . . countersunk 4 and. proguction of special clectzicel, 
: -—"\ electronic and mechanical assemblies 

on both sides. ee (0) ‘ has been established by Erie Resistor 
a SH p -— > 1 . 4 . 

Write today for complete catalog. nes \ —— \ — Erie, Pa. vor several erste Erie 
o> \ are 1as had in operation engineering and 

at \ —s 3 production departments engaged ex- 


Glastic Corp., makers of fiber glass 
plastic parts for electrical and electronic 
equipment, is planning to expand its 
facilities by 50 per cent with the erec- 
tion of a 25,000 sq ft office and factory 
in Cleveland, Ohio. Construction is ex 
pected to be completed about July 1 
The new plant will be located in South 
Euclid at Glennridge and Green Rds. 


\ wns - 


\ “ xs a 
} ye sot _ 


‘ 
. Sols. SPECIAL MFG. CO. 


421 Morgan St. ¢ Cincinnati 6, Ohio 





a \ \ count ts) clusively in special assembly production 
\ s ( we The formation of the new division was 
‘ pOvFERED | ODP Van ade in res increased demand 
\ pIneEP iS ye a made in response to increased dema 
Doo Sno a for unitized assembly components. 
- 
— 
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THE BANTAM THAT PACKS 








The new Streamcooled Baltric line of completely enclosed motors are champions, every one, 
all sinew and muscle . . . compact, powerful, efficient. Advanced engineering using the 
newest materials, enables Baltric to offer you hard-working power packages. 


These are tomorrow’s motors today! Greater efficiency with less 
weight and bulk . . . insulation is lighter and better. 


Built to NEMA standards, Baltric’s your best bet .. . doesn’t waste space... 
Bess-5 doesn’t waste weight . .. easier to handle and install. 


~~ 


Exclusive One-piece Stator Frame 
Rotor Provides Improved Torque Characteristics 
Solid End Plates Completely Enclose Motor 


Base Design Permits Flexibility In Installing 
Or Replacing 





Original Streamcooled Motors Also Available — Built to Former NEMA Standards 
5 ALL BALTRIC MOTORS TOTALLY ENCLOSED AND STREAMCOOLED 


Sauivor ELECTRIC COMPANY 


ric Motors Are Available In Polyphase @ Squirrel Cage @ Induction and Single Phase ® Capacitor Start® Induction Run Types 






4353 DUNCAN AVENUE ee ST. LOUIS 10, MISSOURI 
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GLASS Silicone 
Rigid Tubing - - - 






















Bobbins ----- 





For High 
TEMPERATURE 
Applications - - 


SPIRAL WOUND RIGID 
TUBING AND BOBBINS 
OF GLASS SILICONE. 


“NEW” by the makers of 
“Formed Insulation”. 
















Quotations and Samples 
on request, or 
send drawings for quote. 


STEVENS 
PRODUCTS, Inc 


86-88 MAIN STREET 
EAST ORANGE. N. J. 














Abstract and Comment 





Production Considerations in Machine Design 


W. C. ALLEN, Director, 

Manufacturing & Equipment Engineering 
WesTINGHOUSE ELectric CORPORATION 
MANUFACTURERS must increase produc- 
tivity and produce higher quality prod- 
ucts at lower costs. Our objectives are 
aimed at an increased volume of prod- 
uct per hour of direct labor, per square 
foot of floor dollar 
invested in equipment. These objectives 


space, and per 


hurl a direct challenge to the machine 
tool industry, since the most inviting 
possibility lies in the replacement of 
existing high-cost production equipment 
with new machines which turn out moré 
work in less time, with quality and per- 
formance dependent more on engineered 
controls than on operator skill. It is 
incumbent on us as customers to estab- 
lish certain specific considerations which 
need to be evaluated from the design 
point of view in relation to our require- 
ments. 

\ concentrated effort by the machine 
tool industry on weight and _ strength 
characteristics is a must. Some equip- 
ment is too massive and too heavy for 
other machines 
Heavy equipment adds 
to transportation, foundation, and in- 
stallation costs as well as to vibration 


its operating purposes: 
are too light. 


problems. The composite construction 
of many foreign machines involving the 
combination of plates, shapes, castings. 
and weldments has resulted in lighter. 
stronger machines which do a better job 
for the money than those of competitive 
American design. Further, ruggedness 
must be built into the machines in order 
that they may perform satisfactorily 
as required by the loads imposed by 
developments of better cutting tools. 
So careful study of materials-weight- 
strength relationships is recommended 
in order that the proper combination 
may be attained. 

The next elements to be investigated 
are those of power and of speed. 
Equipment that will handle carbide 
tooling at high speeds lacks the reserve 
power to take on heavy work at such 
speeds. We need a power-speed com- 
bination such as offered by torque con- 
verters, wherein the power-speed ratio 
selects itself according to load, as in 
the automobile. 

Vibration and Noise. The question of 
vibration and noise is highly important, 
both from the performance point of view 
as well as the personnel point of view. 


Many state legislatures have enacted 
statutes which leave industry quite open 
for compensation claims with regard to 
hearing defects. 

The other fault is that of external 
vibration. This condition is sufficiently 
critical that it may be impossible to 
install precision machines adjacent to 
punch-press areas. We are demanding 
that the vibration problem be overcome 
in machine tools. 

Accuracy. The subject of accuracy 
covers a multitude of problems for the 
machine tool builders as well as the 
Certainly, it is desirable that 
future designs should incorporate reli- 
built-in self-measuring 
This could be accomplished either by 
direct-reading instruments or through 
quick change which could be 
placed quickly and simply without the 
for any setup time. Where 
possible, automatic self-adjusting de- 
vices to allow for tool wear and dimen- 
sional control will relieve the operator 
of any manual action. 

Tool positioning should be accurate. 
Tool heads should incorporate quick- 
methods. The equipment 
builder needs to give more consideration 
to optimum tooling design in order 
that he may recommend better utiliza- 
tion of the fine performance built into 
his machine tool. 

Another item of considerable concern 
is the means of backlash control. With 
more complex shapes involved in to- 
day’s production, as well as different 
machining requirements for new mate- 
rials. greater 
are needed on all movements of the 


user. 


able devices. 


stops 


necessity 


clamping 


accuracy and_ strength 
machine tool axes. 

Unit Construction. Despite all the dis- 
cussion regarding automation, — the 
greatest proportion of manufacturing 
operations in this country still relies 
on the standard basic machine tools. 
Hence, it is of vital interest to find 
emphasis being put on the flexibility 
features of standard machines which 
may be easily positioned on a produc- 
tion line tied together in such a way 
that automation follows as a natural se- 
quence. Considerable thought should be 
given to standard modular construction 
of metal-cutting units. 

More attention should be paid by 
the machine tool manufacturers to the 
design of feed mechanisms and loading 
and unloading mechanisms. Too often, 
the standard machine is designed and 
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ENCAPSULATED COILS... 


manufactured by the R-B-M Division of Essex Wire 
Corporation meet U.L. standards. One of the new 
“SCOTCHCAST” Resins is used! R-B-M tests 
show 6 times the dielectric strength of previous ma- 
terials, and “SCOTCHCAST” gives twice the 
dielectric strength after 30 days at 90°C. 

THINK WHAT “‘SCOTCHCAST”’ CAN DO FOR YOU! 
You can quickly and easily tailor special resins that 
will fit your most exacting requirements. By mixing 
different “SCOTCHCAST” Resins, you can con- 
trol viscosity, cure-time and flexibility to withstand 
heat and cold cycling. You get the right resin for 







5-10 minutes and up. 


Reg. U.S. Pat. Off. 


BRAND 


! 1€ term “SCOTCH” and the plaid design are registered trademarks for the more than 300 pressure-sensitive adhesive tapes made in U.S.A. by Minnesota 
lining and Mfg. Co., St. Paul 6, Minn. Export Sales Offices: 99 Park Avenue, New York 16, N.Y. In Canada: P.O. Box 757, London, Ontario 


QUICK FACTS on “SCOTCHCAST” RESINS 


@ Flexible, semi-flexible and rigid varieties. @ Filled and unfilled types. @ Available for 
dipping, impregnating or encapsulating. @ Pot viscosities from 50 to more than 20,000 
centipoise. @ Cure temperatures range from room temperature to 325°F. Cure time: 


your particular purpose! A 3M Sales Engineer will 
be glad to help you. 


PERFECT TEAMMATES! “SCOTCH” Brand Elec- 
trical Tapes can save you time and money on dozens 
of different coil applications, too! 


FREE! A graphic chart illustrating and describing 


the performance properties of the complete line of 


“SCOTCHCAST” encapsulating, dipping and im- 
pregnating resins will be sent on request. Write 
Minnesota Mining and Manufacturing Co., Dept. 
EM-55, St. Paul 6, Minnesota. 






SCOTCHCAST RESINS 


























built, and then either the user or 
specialty company tries to tie in feeding 
and loading mechanisms, resulting ir 
expensive modifications or alterations 
to the standard machine structure. 

It is imperative to mechanize the 
work-handling function. Motions of 
the operator to produce a part should 
receive primary consideration. Labor 
saving fixtures and work-handling de- 
vices need the motion-study approach 
of the methods man. 

Built-in measuring devices or auto 
matic measurement of the workpiece 
are a key requirement where possible 
Such gaging devices must do more 
than just inspect. They should shut 
down the machine if dimensions are 
out of control. 
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for operating temperatures 
up to 194°F or 90°C; 600V. 


Tinned copper conductor, solid or 

stranded, taped in varnished cam- 

bric or extruded in polyvinyl, then 

felted with carded asbestos; finished 

in durable cotton braid and flame- 

retarding paint.—After all this, it’s 

TRY to flame it! ready for both Underwriters’ bun- 

sen-burner and Navy spark-gap tests 

Write for stock-catalog, or about —and for years of fixed or flexing 
your special requirements. service ahead! 


CONTINENTAL WIRE CORPORATION 


Serving 600 to 5000 Volts, 
Heat- and Moisture-Resistant Sizes 18 AWG to 2,000,000 CM 


Wires, Cables and Cords SALES: Box 363, DEPT.M , 
PLANTS at YORK, PENNA. WALLINGFORD, CONN. Built-in maintenance is a_ prime 


and WALLINGFORD, CONN. (Phone COlony 9-7718) factor. Such items as automatic greas- 


rrr TTT OTTO ITT ZIIS ing and oiling, overload controls, 
(CAA MAAK KAR ARAMA LK AKAMA K AMEE SAK ALA KAKA KAL AL ALLA LEER EET proper stops and limit switches, or 





Unit or Modular Replacement. As we 
approach mechanization of in-line 
manufacturing toward the transfer 
type of equipment, the problem of 
down-time of individual operating ele- 
ments assumes extreme importance 
Greater stress should be placed on 
component part replacements as a unit; 
access and quick removal of the part 
in question is essential. This precludes 
fastening means other than those re- 
movable with simple tools. 
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built-in press tonnage safety throw-out 

clutches are essential to reduce down 

99 SPIRAL time for maintenance. All control 

NEW “PARAFORMED WOUND PAPER TUBES equipment should be placed in such 

: a position as to facilitate emergency 

operation. Motor and control equip- 

Oa) rT DE WALLS ment must be protected from oily-dust- 

laden atmosphere, and must be readily 

y SMALL ROUNDED serviceable in place, or, readily re- 
. ylaceable. 

pelea : Every consideration must be given 

CORNERS to adequate protection of the control 

panel from oil, coolants, dirt, and chips 

Any potential danger from factory 

handling equipment must be eliminated 

either by location or by guards. Prime 


consideration also must be given t 
location of panels from the maintenance 
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cco ll SQUARE INSIDE CORNERS | point of view. The maintenance man 


may need to run the machine through 
its cycle by manual control and needs 

omek j Se ae eee a clear view of the machine. 
or the first time, a paper tube like this—developed an 4 pn . . ; . 
DO YOU HAVE A perfected by PARAMOUNT after years of research! No Phe higher pore, speeds, feed 
SPACE PROBLEM? artificial heat or pressure is used in its manufacture— | and advances in cutting tool designs 
i , PARAFORMING takes place at the time of actual winding. have literally caused chips to come out 
Eliminates squeezing No sharp outside edges to cut the wire during winding of f 7 We d help j ale 
: f finished coils. Has great rigidity and physical strength. Permits coil or our ears. e need help in solving 
operation of finishe manufacturers to hold much closer tolerances. No need for the chip-removal problem. Much of 
coil and possibility of wedges to tighten the winding on the laminated core. oo tend Se fie lef 
shorts due to fractured Coils can be automatically stacked much faster, too. The 1€ solution has been leit up to the 
| insulati SS eee eee are approved and used by users rather than being worked out 
enamel insulation. eading manufacturers. And they cost no more! by the machine tool industry. 


As things stand now, automatio! 


remains little more than integrated 
ue CY CUMOUNF parce ruse core. 


| automatic machines with mechanical! 

612 LAFAYETTE ST., FORT WAYNE 2, IND. | means of handling parts from station 
Standard of the Coil Winding Industry for Over 20 Years | to station. The task ahead is to develop 
and apply mechanisms to automatic 
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PRECIOUS METAL LAMINATES BY 


UNDERLINE DESIRABLE ELECTRICAL PROPERTIES 


CORROSION RESISTANCE...ECONOMY 


RAISED LAY 


Here is a prime noe 
reducing costly asse en 
operations to blanking = 
Contacts made from poe 
peace raised lay ma ee 
have greater nares oo 
both the bare metal an rs 
contacts contact tip in eee 
longer life — ae 
-hardenea. 
3 scan ae of silver hry 
. e metal. 
= = aie : = roa jroduces — 
ee ints es tact surfaces for 
sr : ae er desirable electrical and 
= a3 mechanical qualities. 
‘mportant factor — 
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machines effects major oa 
'NGs because they cut off 


soe eliminating need 
handling individual tips, 7 
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, subminiature 
indicator lights 


Light ‘‘piped” throughout entire — 
periphery of long plastic lens assures 
easy visibility of signal from all sides. 


Smaller, truly submin- 
iature size 


Fully illuminated lens 
is clearly visible from 
any angle 


For either standard or 
edge-lit panels 


Larger illuminated area... 
smaller physical size 


Smaller than most subminiature lamps, 
yet with uniformly bright wide-angle vis- 
ibility, Hetherington L6000 Series make 
ideal indicator or warning lights for criti- 
cal military as well as many commercial 
applications. Using AN-3140 I imps fitted 


Designed to meet crit- 
ical aviation perform- 


“Standard” Hetherington Lights Fill Most “Special” Requirements 


EDGE-LIT PANEL MOUNTING Series L2000 

. for MIL-P-7788 panels. Sturdily 
constructed of nickel-plated brass 
with integral molded-in terminal and 
snug-fitting plastic lens that will not 
vibrate loose. Easy to mount. Write 
for Hetherington Bulletin L1. 


“PUSH-TO-TEST” INDICATORS Series L3000 
Ideal for many military as well as 
industrial uses. Bulb is lit by pressing 
spring-mounted lens button. Supplied 
with or without silicone boot for 
moisture protection. Send for Heth- 
erington Bulletin L1. 


into a heavy plastic lens 7%4” long, these 


4, 


rugged lights are 142” overall, and mount 
ance standards in a 1% 


‘hole. Details in Bulletin L2. 


REGULAR PANEL MOUNTING Series L1000 


Combines exceptionally small size and 
light weight with durable vibration- 
resistant construction. Sealed against 
moisture. Terminal is molded into the 
assembly. Ask for Bulletin L1. 


SWITCHES WITH BUILT-IN LIGHTS... 
Developed originally by Hetherington 
as hostess call lights, these compact 
little units are now available for a 
broad range of exacting commercial 
or military aircraft services. Write for 
Hetherington Catalog. 


HETHERINGT ON 


SHARON HILL, 


West Coast Division: 8568 W. ee Blvd. 
Culver City, California 


Indicator lights * Switch-indicator light combinations * Push-button, 


snap action, and toggle switches ° 


Electrical Equipment Assemblies. 


“Hi-G" Relays * Aircraft and 


ally control, feed, adjust, measure, and 
repeat cycles without manual effort. 
Requirements include: 


1—Pre-operation material storage 
to be provided at point of use. 
Preloading to be accomplished 
by a built-in demand system. 
Automatic positioning and 
clamping devices to be provided. 
Automatic gaging devices to as- 
sist in controlling the operation. 
and in interrupting or terminat- 
ing the cycle. 
Machines to automatically eject 
defective parts. 
-Meters, gages, or other devices 
to signal for tool changes. 
Detours or stock-piling provi 
sions to allow for local emer 
gencies without necessitating a 
shut down. 
Safety control devices and warn- 
systems to keep the patrol oper- 
ators alert to trouble. 
Automatic lubrication to — be 
provided. 
And, lasily. we will see data- 
processing machines controlling 
the information centers feeding 
in by tape or punch card control 
instructions for the workpiece 
and cutting-tool movements. 


These ten items constitute quite a 
challenge. But before we get too far 
in solving them, there must be a re- 
adjustment of philosophy throughout 
industry. Until recently, the machine 
tool builders have not wanted to tackle 
these problems. As a result, much of 
the work had to be done by the user. 
He, in turn, often called in specialty 
engineering and tooling firms to develop 
and build gadgets to accomplish his 
objectives. A major road block was 
encountered in the control systems field. 
the builder could find standard motors, 
controls and actuating equipment in 
the hydraulic, pneumatic and servo- 
mechanism fields. But he was not too 
successful in finding the engineering 
services to provide the necessary tie-in 
of this equipment into an over-all sys 
tem tailored to the mechanical combi- 
nations he wanted to operate. 

It is vitally necessary that our metal 
working industry, our machine tool 
industry, and our electrical apparatus 
and control industry approach the task 
ahead as a team. The present approach 
is too costly, too time-consuming, and 
too difficult for the specialty machin 
and equipment companies. There i 
too much time wasted on alterations 
modifications, and gadgeteering. Resul! 

monstrous looking machinery wit! 
terrific maintenance requirements 
Hence, my closing demand of all o 
industry is that we get together in th 
planning stage, establish our goal 
allocate the tasks involved to the prope 
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Dow Corning 44 Grease 
Reduces Bearing Failures’ 


| ike many basic components, bearings can 
cause costly problems if they’re not pro- 
perly lubricated. For example, the Century 
Fan and Ventilator Co., Stamford, Conn., 
was plagued with trouble calls until they 
began furnishing a tube of Dow Corning 
44 Grease with each of their draft induc- 
tion units for heating plants. They even 
included a gun in the supply kit to assure 
proper application of the grease. The 
results—new highs in product performance 
and customer satisfaction. 


Designed to automatically supply the 
correct volume of air for combustion 
throughout the firing range, the Century 
draft inductor is a motor-driven fan with 
12 backward curved blades enclosed in a 
sheet metal scroll mounted directly in the 
boiler breeching. The fan wheel rests on 
a heavy duty shaft supported by two ball 
bearing pillow blocks. 


Because it is very close to the burner, the 
unit circulates air at temperatures as high 
as 650 F. Organic greases lubricating the 
bearings supporting the fan shaft dried out 
rapidly. Unless relubricated weekly, the 
fan was apt to slow down, become noisy, 
or stop altogether—and Century received 
another trouble call. Then, two years ago, 
Century switched to Dow Corning 44, 
recommending its application every 30 to 





60 days. Today, the fans are giving top- 
rated performance and trouble calls have 
been practicaly eliminated! No. 158 





Pig: 


SUNBEAM “FRYPAN”: CASE HISTORY OF AN ADVANCED 
DESIGN MADE PRACTICAL BY DOW CORNING SILICONES 


Ingenious design and resourceful use of 
materials is reflected in the Sunbeam Auto- 
matic Frypan, an attractive and original 





Silicone Fluid Improves 
[he nitrogen impact fishing jar developed 
by Houston Oil Field Materials, Inc., pre- 
sents a new approach to the problem of 
loosening tools jammed in the depths of 
il wells. On impact, old style jars shake 
nd strain derricks and pipe strings. The 
ew Homco unit eliminates wear and tear 
‘n equipment by concentrating all its 208 
on kick inside the jar attached to the 
immed tool. 


\nother valuable feature of the new 
fomco jar is regulated impact time. By 
ieans of a unique dashpot timing device 
taining Dow Corning 200 Fluid, the 
immer blow can be delayed while the jar 
moved into a new position. By varying 


Dashpot Timing Device 


the quantity and viscosity of the silicone 
fluid, the impact time may be varied from 
a few seconds to half an hour. 

Dow Corning 200 Fluid was selected as 
the dashpot oil after tests proved it to be 
the most heat-stable fluid available. Organic 
oils thin out rapidly when subjected to well 
temperatures and to the heat generated by 
successive impact blows. But Dow Corning 
200 Fluid with its relatively flat viscosity- 
temperature slope, thins only slightly even 
after 10 to 15 hours’ continuous operation. 
This change is so slight that it is more 
than compensated for by expansion of the 


metal parts and fittings. No. 159 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





new household appliance, which combines 
the appeal of a built-in source of controlled 
heat with the convenience of easy, thorough 
washability. 

These ideal features were made practical 
through use of Dow Corning silicones. The 
completely enclosed lead and thermocouple 


Continued pg 






















































DOW CORNING 
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DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS 

AND TECHNICAL (|& 
DATA... 


Silicone Foaming Powders produce heat-stable, 
noninflammable, easily machined, low density 
foam structures for electrical and thermal insula- 
tion. Supplied ready to use, they can be foamed 
in place and often cured in service. Recently 
published data sheet gives applications, pro- 
perties and foaming characteristics. No. 163 


We 


Dow Corning 36 Emulsion is a completely new 
silicone mold lubricant. Much more stable than 
any comparable silicone emulsion, it gives molded 
parts superior surface finish. Its stability is 
attributable to an average particle size of less 
than 0.5 microns. At concentrations in the range 
of 1 part emulsion to 100-200 parts water, Dow 
Corning 36 Emulsion gives clean, easy release 
of rubber or plastic moldings and cast metal 


parts. No. 164 


we 


Sylkyd 1400 Varnish is a modified silicone 
dipping and impregnating varnish with thermal 
stability intermediate between present Class B 
and Class H materials. It is designed for use at 
the hottest spot temperature of 155 C specified 
for Class F insulation as listed in the International 
Standards and recognized in Europe. Moderately 
fast curing, it has good bond strength and 
excellent resistance to oils and solvents.No. 165 


» 


Dow Corning 6 Compound, a greaselike non- 
hardening, rust preventative in ferrous alloy 
metal parts in delicate mechanisms and fine 
instruments, provides excellent protection during 
long time indoor or outdoor storage. No. 166 


“What's a Silicone?” is the title of a 32 page 

booklet which answers that often asked question 

in semi-technical terms. Indexed and illustrated, 

this booklet has earned an international repu- 

tation as the most interesting and informative 

description of silicones ever published. No. 167 
& 


Silicone products most widely used, are indexed 
by type of application, in the 1955 Reference 
Guide to Dow Corning Silicone Products. A brief 
but comprehensive 8-page summary is given of 
the properties and applications. With increasing 
effort devoted to product improvement and cost 
reduction, such a reference guide to this remark- 
ably stable group of engineering materials be- 


comes increasingly important to design, produc- | which it is totally submerged. 


tion and maintenance engineers. 


No. 168 


Dow Corning Corporation, Dept. 4505, Midland, Michigan 

Please sendme: 158 159 160 161 162 163 
164 165 166 167 168 
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Silicone News 


Silicone Insulation Expands Electric Valve Market 


You can open new markets for electric 
machines and electronic devices simply by 
offering units insulated with Dow Corning 
silicones. That’s been the experience of 
many manufacturers including the Atko- 
matic Valve Co., Inc., of Indianapolis. 


The solenoid operated valves manufactured 
by Atkomatic have always been popular 
for use in inaccessible locations because of 
their fast, hammerless operation and 
remote controllability. Their application 
has been somewhat restricted, however, by 
the operating temperature limits of 180 F 
imposed by the organic insulating materials 
in the solenoid coils. 


Silastic Insulates, Protects 
Flexible Woven Heater Pad 


Proof of the effectiveness of Silastic* encap- 
sulation is found in the performance of this 
115-volt flexible heater woven and insulated 
by the Haddam Manufacturing Co., Had- 
dam, Connecticut, for a classified aircraft 
use. The combined thermal stability and 
conductivity of Silastic is so great that the 
heater will operate indefinitely at tempera- 
tures high enough to boil the water in 
No. 162 


J.S. PAT 





Atkomatic designers removed that temper- 
ature limitation and at the same time 
expanded their markets by developing a 
special series of solenoid coils insulated 
with heat-stable silicones. Capable of oper- 
ating up to 450 F, the silicone insulated 
coils can be used on valves exposed to the 
most rugged high pressure steam service 
They open up an important new market 
by making it possible to use solenoid oper- 
ated valves in automatic control systems 
for general space heating and for produc 
tion lines handling hot liquids. No. 160 


SUNBEAM 
wiring, 


“FRYPAN” Continued 
for insulated wit! 
Silastic, the Dow Corning silicone rubber 
Silicone-glass sleeving is also slipped over 
the wires to maximum depend 
ability at Operating temperatures in the 
range of 450 F. And the terminal block 
to which they are heat 
resistant silicone-glass laminate. 


Although the Frypan may be almost 
totally immersed in water, the electrica 
connections at the base remain dry and 
easily inside a terminal bo» 
sealed with molded Silastic. Extensiv: 
research and testing, including severa 
thousand actual immersions, have prove 
that this gasket maintains a_ watertigh 
seal even after prolonged exposure to tem 
peratures in the range of 450 F. No. 161 
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industry and come up with the labor- 


saving, cost-reducing, quality-controlled 
operations so needed in our competitive 
future. Oo 900 

Abstracted from a paper presented at 
the ASME Machine Design Conference, 
New York University, April 6, 1955. 


Common -Law Copyright of 
Machine, Appliance Drawings 


THE DRAWINGS of unpatented dial tele- 
phone equipment were submitted by an 
inventor to a telephone company under 
an agreement that if the company 
adopted these inventions the inventor 
would have a contract for regular em- 
ployment. Negotiations continued for 
a number of years and during that time 
the company manufactured and adopted 
to its own use the inventions described 
by these drawings. 

In its decision in a suit brought by 
the inventor for what he contended was 
an invasion of his property rights in 
these drawings, a New York appellate 
court said of the protection extended 
by the law to plans and drawings of this 
nature: 

“This man did not patent his inven- 
tion and the general statement has 
sometimes been made that an inventor’s 
right to his unpatented work depends 
on his ability ‘to successfully guard his 
secret’ and that the property right in 
the idea depends ‘upon secrecy for its 
very existence.’ 

“When the idea is published without 
patent or copyright or the product is 
produced, sold or opened to examina- 
tion, anyone who has the ingenuity to 
utilize the idea or to dissect the product 
and discover the secret, may make free 
use of it without the necessity to ac- 
count to its originator. 

“But when the idea comes into the 
possession of one through the special 
confidential disclosure by the inventor 
or under contractual or other legal re- 
strictions, its disclosure may be the 
breach of a fiduciary trust which the law 
will restrain. And if there is a profit- 
able use made of it, the fiduciary na- 
ture of the knowledge acquired may 
result either in a requirement to ac- 
count or damages for the invasion of 
the property right against one who has 
acquired the knowledge and misused the 
confidence.” 

In a similar situation involving archi- 
tectual rather than electrical equipment 
plans, an architect had prepared the 
plans for a residence and filed these 
plans with the building department of 
the city. Another builder subsequently 
used the plans placed on file. In the 
lawsuit by the architect for the value of 
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zinc die castings! | 


No electroplating --no 
mechanical finishing! 








PART AS CAST 





TREATED WITH NEW IRIDITE 


WEW 
TIRIDITE) (Cast-Zinc-Brite) 


brightens zine die castings by chemical 
polishing, protects against corrosion 


NOW, FOR THE FIRST TIME you can get’ a brilliant, decorative finish 
directly on zinc die-cast parts . . . without mechanical finishing, with- 
out electroplating! The luster is provided by the chemical polishing 
action of new Iridite (Cast-Zinc-Brite) solution. Even surface blem- 
ishes, such as cold shuts, are brightened by this new process. No 
electrolysis. No special equipment. No specially trained personnel. 
Just a simple chemical dip for a few seconds and the job is done. 
And, this new Iridite has been tested and proved in production. 


CORROSION RESISTANCE, TOO! New Iridite (Cast-Zinc-Brite) provides 
exceptional corrosion resistance for bright-type chromate finishes . . . 
also guards against blueing or darkening by eliminating zinc plate 
formerly required in bright chromate finishing of zinc die castings. 


AS A BASE FOR ELECTROPLATING—Lower mechanical finishing costs are 
possible where plated finishes are required since the brightness pro- 
vided by this new Iridite may be sufficient. 


LET US SHOW YOU what Iridite (Cast-Zinc-Brite) can do for you. Send us at 
least a half-dozen typical zinc die-cast parts for FREE PROCESSING for your 
own tests and evaluation. Or, for immediate information, call in your Iridite 
Field Engineer. He's listed under "Plating Supplies” in your classified phone 
book. IMPORTANT: when you give us samples for test processing, please be 
sure to identify the alloy used. 


s * 
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4004.06 E. MONUMENT STREET «© BALTIMORE 5 MD 
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Multiple Reprint on 


Printed Circuits 


® a continuing program, the editors of ELECTRICAL MANv- 
FACTURING, have been regularly reporting developments in the 
miniaturization and unitization of electronic equipment. Special 
attention has been given to printed circuits and associated tech- 
niques, both from the standpoint of parts design, application, 
and advanced fabrication and assembly methods, including au- 
tomatic production. 


A selection of 14 of these articles has been brought together 
in a 72-page booklet, Multiple Reprint No. 8, “Printed Cir- 
cuits.” Booklet is 8% x 11 in., and includes each article in 
complete form with all original illustrations, schematics and 
diagrams. Subjects include: 


Elements of Radio Circuits Printed on Ceramic Plates, April 1946, page 
138. Report of initial development of printed circuit components for 
proximity fuses; conductors formed of silver poe applied by silk screen 
on steatite plates and fired; resistors are carbon suspensions sprayed or 
painted. 

Standardized Stamped Wiring for Low-Power Circuits, July 1947, page 98. 
Grids of strap copper on two sides of insulating sheet connected by 


eyelets as solution to cross-over problems; eyelets used for mounting 
components. 


Metallized Circuits Reduce Wiring Costs, September 1947, page 116. 


Atomized metal sprayed through a stencil to form conductors in grooves 
in dielectric material. 


Three Metallized Techniques for Component Design, February 1949, page 
120. Conductors formed by metallizing a nonconductive surface as a 
mass production technique. 


Miniaturization—Crux of Contemporary Product Design, June 1950, page 
86. Printed circuits a major means along with unitized package and 
module design for reduction in size, weight and complexity of electronic 
design. 


Unitized Electronic Design and Construction Techniques, February 1951, 
page 78. Printed circuits shown to be major elements in development 
of functional subassemblies, providing better reliability and decreased 
maintenance. 

Mechanization of Wiring—Key to Automatic Assembly, January 1953, 
page 74. Design objectives behind the development of Motorola’s “Pla- 
cir” system for mechanization of point-to-point wiring. 


Printed Circuit Assemblies by Automatic-Machine Systems, March 1953, 
page 106. Projected system for mechanizing electronic circuit assem- 
blies based on industry experience with the Auto-Sembly method de- 
veloped by the Signal Corps. 


British Developments in Embedded and Printed Circuits, May 1953, page 
84. Review of current thinking and progress based on recent official re- 
ports; several systems discussed, including methods of producing sprayed 
resistors and printed coils. 


All-Printed Circuit Electronic Assembly, June 1953, page 152. Rubber- 
backed connector system combined with printed circuits chassis ele- 
ments eliminates connectors and most hand wiring. 


Portable Radio with Printed Circuit, July 1953, page 139. Admiral 
portable radio uses a photo-etched circuit pattern on a copper-faced 
phenolic-paper laminate. 


Solderless Electronic Assembly with Cellular Units, September 1953, page 
139. A system of circuit elements combined with printed circuits to 
simplify automatic assembly. 


Printed-Circuit Design Sources, December 1953, page 129. Tabulation of 


commercial and experimental design and fabrication services; survey of 
materials used, end-product specialties, and design information. 


Simplifying Fabrication of Printed Circuits, Febraary 1954, page 122. Im- 
proved stencil-etch method for cutting down production time. 


e Copies of Multiple Reprint No. 8 are available at $2.00 each on requests 
accompanied by remittance, including 3 per cent sales tax for New York 
City deliveries. Send orders to Reader Service Dept., The Gage Publishing 
Company, 1250 Sixth Ave., New York 20. 














these plans, which he contended had 
been pirated by the second user, the 
court said in its denial of the architect’s 
right to recover: 

“The general rule is laid down that 
to expose for sale is to constitute pub- 
lication. It is not necesary that the 
book or other work be actually sold. 
It is sufficient if it be offered to the 
public. The act of publication is the 
act of the author and when the latter 
has permitted the work to be filed in a 
public office as to step in furnishing 
the basis on which he is to receive com- 
pensation for his work, we are of 
opinion that the author, architect or de- 
signer has published his work to the 
world and can have no exclusive right 
in the design or in its reproduction.” 

A supplemental comment of the court 
in its characterization of the disposition 
of the plans of an architect is equally 
applicable to designs for electrical 
equipment or any other designs. 

A decision that has long served as 
authority to the courts in the protec- 
tion of unpublished drawings and de- 
signs, was rendered many years ago. 
The patterns for a rotary pump had 
been surrepetitiously copied and used 
by a competitor. The pump itself, how- 
ever, had not been patented and had 
been openly marketed by its inventor. 

The pirating user of these patterns 
was prohibited by a lower court from 
their use in the manufacture of pumps, 
and appealed. In affirming that decision 
the appellate court set out the principles 
of this law, known as the common-law 
copyright. 

“As the designer has placed the per- 
fected pump upon the market without 
obtaining the protection of the patent 
laws, he thereby published that inven- 
tion to the world and no longer has any 
exclusive property therein. 

“But the completed pump was not 
his only invention, for he had also dis- 
covered the means or machines, in the 
form of patterns, which greatly aided 
if they were not indispensable in the 
manufacture of the pumps. This dis- 
covery he had not intentionally pub- 
lished but had kept it a secret. 

“The pump consists of many differ- 
ent pieces, the most of which are made 
by running melted brass or iron in a 
mold. The mold is formed by the use 
of patterns which exceed in number the 
separate parts of the pump, as some of 
them are divided into several sections. 
The different pieces out of which the 
pump is made are not of the same size 
as the corresponding patterns, owing 
to the shrinkage of the metal in cooling. 
The size of the patterns cannot be dis- 
covered by merely using the different 
sections of the pump but various 
changes must be made and those changes 
can only be ascertained by a series of 
experiments involving the expenditure of 
both time and money. 
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voltages, regulated or unregulated, are available to test 
benches in the Fansteel Electrical Contact Laboratory 


from this ultra flexible power distribution panel. 


emo eA IN RO 


ELECTRICAL CONTACTS 


Did you know, for instance, that one of the world’s 
largest relay manufacturers comes to the Fansteel 
Laboratory, not to test contacts, but to test relays 
as a whole? Did you know that the Fansteel 
Laboratory, in almost all instances, has far more 
extensive facilities to test Voltage Regulators, 
Distributors, Circuit Breakers, Speed Governed 
Motors, Starters (and a host of other units) than do 
the actual manufacturers of these units themselves? 

Did you know that we can run high voltage or 
high current tests—that we can reproduce high 


Since 1914, World’s Largest Producer of Electrical Contacts 


altitude conditions, high or low temperature con- 
ditions, or almost any set of conditions under 
which your equipment must operate? That we 
can “shrink” your testing time through the use of 
radioactive tracers? Did you know that we can 
give you precise metallurgical and alloy studies 
with our X-ray Diffraction equipment? 

All of these “‘plus’”’ values —all the accumulated 
experience of a dozen lifetimes—are yours for the 
asking. Remember, the end result of Fansteel 


Research is YOUR PRODUCT! 


VM ae 





bur Booklet 


FANSTEEL METALLURGICAL CORPORATION noa;tH cuicaco, ILLINO!S McRae 
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New STREAMLINER 400... 
prints on sheets or continuous 
roll stock up to 42” wide, 
as fast as 24’ per minute... 
improved design, superlative 
performance, best value 
among lower priced whiteprint 
machines. 
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Start here... for big savings! 


With an Ozalid machine, you save... 

Drafting time — as changes and additions can 
be made on Ozalid duplicate originals, without 
tedious redrawing or transcribing. 

Delay — by always having enough prints. 

Your originals — since duplicate originals can 
be used to make all the copies needed. 

Print costs — perfect prints, for less than 12 ¢ 
a square foot. 

Anything drawn, written, typed or printed on 
translucent (lets light through) material is laid 
over sensitized paper, and fed into an Ozalid 
machine. Reproduction is instantaneous. Copies 
are delivered dry, ready for use. 


Anp your Ozalid machine will also copy 
specifications, reports, letters, materials lists, 
instruction sheets, etc.—save time and clerical 
costs, pay for itself many times over. 

There is an Ozalid model to meet your 
requirements. Ask the nearest Ozalid distributor 
(see phone book) to show you. Or write 331 
Ozaway, Johnson City, New York. In Canada, 
Hughes Owens Company, Ltd., Montreal. 


OzaLip — A Division of General Aniline & 
Film Corporation...From Research to Reality! 


OZALID 











Secrecy Principle Defined 


“The fact that one secret can be dis- 
covered more easily than another does 
not affect the principle. Even if resort 
to the patterns of the inventor was more 
of a convenience than a necessity, still 
if there was a secret it belonged to him 
and the competitor had no right to 
obtain it by unfair means or to use it 
after it was obtained. 

“We think that the patterns were a 
secret device that was not disclosed by 
the publication of the pump and that 
the inventor was entitled to the prevent- 
ative remedies of the court. 

“While this competitor could law- 
fully copy the pump because it had 
been published to the world, he could 
not lawfully copy the patterns because 
they had not been published but were 
still in every sense the property of the 
inventor who owned not only the ma- 
terial substance but also the discovery 
which they embodied.” O00 
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Problem of Quick Access 


to Scientific Data 
VANNEVAR BUSH 


President, Carnegie Institution 


of Washington 


THE prROoGREssS of our civilization in 
peace time depends not only on our 
current thoughts and findings, but on 
the skill and facility with which we 
create, store, interchange, consult, and 
utilize the whole record of our collec- 
tive past experiences. We are making 
enormous strides in the development of 
methods for creating a record of what 
we learn; we are also making strides 
in developing means for the transmis- 
sion of ideas from one to another. But 
in one exceedingly important phase of 
the whole problem we are making little 
progress indeed. This is the phase of 
finding in the record the information 
we need. 

If the record of our experience is to 
serve us well, we need to be able to 
extract from it at will, promptly and 
inexpensively, any single item of cur- 
rent moment. This is of great impor- 
tance for the progress of science, but 
it is also important in every professional 
field of activity and especially in en 
gineering, which is daily becoming more 
complex. 

We are building the record at a pro 
digious rate. The Library of Congres: 
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your motor 
is saved! 


WESTINGHOUSE 


offers a surer method of 








TRIPPED . 
Petettt preventing motor burnouts 





... the heater is made of 
NICHROME 


are 
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HERE’S HOW IT WORKS. At a certain tempera- 
ture, just below that of a dangerous motor 
overload, a bimetallic disc snaps from concave 
to convex, instantly breaking the contacts which 
carry power to the motor. The-heater element, 
made of Nichrome, is wired in series with the 
motor, acting as a monitor to apply heat to 
ate CS OMe DoT 4 SIM Mel taal lust ee lal a) 
Met mel ae 





The Westinghouse ‘‘Life-Linestarter™ 


Overload controls for electric motors are of the heater retains indefinitely the sensitivity of 





course nothing new—but Westinghouse in its performance which is all-important. 
Life-Linestarter offers a basically improved, more . ; : 
reliable type of protection against this costly : Like Westinghouse, wr leaders of American 
hazard. Whereas other types, depending on solder, industry select Nichrome, since they know that 
gradually lose their critical calibration as the the peerless qualities of Driver-Harris alloys =? 
solder oxidizes . . . Westinghouse protects your the result of the most precise metallurgical checks 
motors by a bi-metallic disc type overload relay— and controls. It is these exclusive quality controls 
a precision device which retains its calibration that have long made Nichrome V and Nichrome 
indefinitely. the standard by which all other electrical resis- 
: : a tance alloys are measured. 
Every bit as important as the disc is the heater 
3 which actuates the disc. This heater element And if the alloy you need does not yet exist, our 
Westinghouse makes of Nichrome, knowing engineers will be happy to start tomorrow to 
| from long experience that since the thermal and develop a new one, custom-made for you. Just let 
electrical properties of Nichrome do not change, us know exactly what you wish to accomplish. 
J antes sions *T. M. Reg. U. S. Pat. Off. 


& 
| Sale producers 

of Nichrome V and 
Nichrome 


. Driver-Harris Company HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Angeles, San Francisco || 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 
AKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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DESIGNING HEAT INTO YOUR PRODUCT? 


Complete range of G-E Calrod’ heaters 
gives you low-cost, functional design 


HEATING LIQUIDS 


GENERAL ELECTRIC IMMERSION 
HEATERS, like the one used in this com- 
mercial washer, minimize heat losses 
through direct contact with the liquid. 


HEATING SURFACES 


USE OF G-E SHEATH HEATERS in frank- 
furt grill, rather than ordinary open- 
coil construction, eliminates danger of 
oxidation and corrosion. 


HEATING PROCESS AIR 
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—" >: 
VERSATILE General Electric tubular 
heaters are easily formed to the shape 
of these hand dryers. Heaters are cast 
directly into dryer unit. 


*Reg. Trade-mark of Genera! Electric Company 


EXTRA LONG LIFE is a big feature of this G-E 
immersion heater. Sealed terminals, high-grade 
resistance wire mean long, highly dependable 
service, low maintenance for milk pasteurizer. 


‘ BAN i 
NEED FOR COMPACT, INTRICATE HEATER design 
meant G-E Calrod tubular heaters to the designer 


of this bottle-sealer. These heaters bend easily 
into an almost unlimited variety of shapes. 


Pe) cae 
G-E TUBULAR HEATERS, installed inside this pre- 
heat oven, replaced outside, top-mounted heaters. 
Result—heating efficiency increased, power costs 
lowered, equipment made more compact. 


EASILY FORMED General Electric Cal- 
rod tubular heater enabled this manu- 
facturer to retain simplified, functional 
design of cement tester. 
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CONTINUED BREAKAGE of former 
heaters caused manufacturer of tire re- 
treaders to turn to rugged, but flexible, 
G-E Calrod tubular heaters. 


GENERAL ELECTRIC reflector-equipped 
tubular heaters provide efficient, high- 
ly dependable heating for this high- 
production drying oven. 


i F R E E e e e 60-page Catalog of General Electric heaters and devices—describes full line. GEC-1005F 


Section A723-3, General Electric Company, Schenectady 5, N. Y. 


Name 
Company 
Street 


City 


State 


For more information, contact your local G-E Apparatus Sales Office 
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Power 
RHEOSTATS 


TRU-OHM POWER RHEOSTATS are 
more and more in demand and there 
are many reasons. These include 
finest quality, better service, and 
delivery; UL approval; variety from 
25 watts up; fairest prices; AND 
TRU-OHM expedites for YOU... 
TRU-OHM ships on time. 


We invite your inquiry. Have 
you received our latest cata- 
log? WRITE TODAY! 


PRODUCTS 


Division of Model Engineering & Mfg., Inc. 
General Sales Office: 
2800 N. Milwaukee Avenue, Chicago 18, Ill. 
“Largest producers of wire-wound 
resistors in the U.S.A." 


MANUFACTURERS: Power Rheostats, Fixed Resistors, Adjustoble 
Resistors, “Econohm” Resistors, "Tru-rib"Resistors 
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reported in its “Quarterly Journal of 
Current Acquisitions” for August 1954 
that in fields of science, technology, 
medicine, and agriculture it received 
approximately 30,000 journals including 
2000 new titles; 25,000 research re- 
ports; 15,000 books and monographs; 
15,000 manuscripts; 10,000 pamphlets: 
5000 prints, blueprints, microfilms, ete. 

Our libraries are filled to overflowing. 
and their growth is exponential. Yet in 
this vast and ever-increasing store of 
information we still hunt for particular 
items by horse-and-buggy methods. As 
a result there is much duplication and 
repetition of research. While we record 
with great care the work of thousands 
of able and devoted men, full of signi- 
ficance and timeliness to others, a large 
and increasing fraction of their work is, 
for all essential purposes, lost simply 
because we do not know how to find 
a pertinent item of information after 
it has become embedded in the mass. 

The problem is one of deciding who 
is to do the job of clearing up the con- 
fusion and under what auspices. There 
are plenty of good techniques available. 
Recently a study was made of how 
mechanization could be applied to the 
problem of searching in the Patent 
Office, where millions of items need to 
be scanned for equivalents of the com- 
binations presented in patent applica- 
tions. This study showed that there are 
at least fifty companies active in the 
production of one kind or another of 
data-handling equipment. 

There are several ways in which items 
can be scanned at the rate of a thousand 
a second, selected in accordance with 
a complex code, and reproduced auto- 
matically. Photographic methods can 
reduce the size of a record by a factor 
of one hundred to one or more. Digital 
computing devices can manipulate rec- 
ords in the form of numbers at the rate 
of a million operations a second if 
necessary. Magnetic tape can receive 
any kind of data, combine them, and 
reproduce them at will; and it lends 
itself to ready erasure, replacement, and 
rearrangement. There is no lack of 
powerful, versatile equipment, which is 
quite capable of rendering our stored 
records available in prompt, accurate, 
effective fashion. 

But to code our scientific literature 
or any other part of our mounting rec- 
ords and thus to place them under the 
control of machinery is a stupendous 
undertaking. It is the assigned respon- 
sibility of no one group in particular. 
It would pay everyone to do the job 
no matter how seemingly great the cost. 
The expense logically should be borne 
by Government. But is it possible for a 
Government which cannot even mech- 
anize its postal system to be far- 
sighted and courageous enough to un- 
dertake a task of such complexity and 
such magnitude? Probably not. 


YES! | would like 


to know more about 


STAR- 
KIMBLE 


Special Motor Designs 


(_] If your sales engineer will give 

me a ring, I'd like to talk to him 

AND IN THE MEANTIME, you 

might send me your bulletin on 
Standard 


[-] SQUIRREL CAGE 
[-] BRAKEMOTORS 
[-] WOUND ROTOR 
[] D-€ MOTORS 
Generators, M-G Sets 


My name is 


They call me a ae 
(title) 


At 
(company) 


(street address) 


(zone) ( State) 


STAR- 
KIMBLE 


MOTOR DIVISION 


Miehle Printing Press and Mfg. Co. 
206 Bloomfield Ave., Bloomfield, N. J. 
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BEAD CHAIN 
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IT HAS 
THOUSANDS 
OF USEFUL, 
COST-SAVING 
APPLICATIONS! 


Bead Chain is available in 5 diameters 
from 3/32” to %” with tensile strengths 
ranging from 18 to 200 Ibs., in a 
variety of metals and finishes. 
No matter what the requirement, 
our engineers will be glad 
to assist you in solving 
your chain applications. 


Ga Ea. 


THE BEAD CHAIN manuracturine co. 


13 Mountain Grove St., Bridgeport, Conn. 
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vg) CONNECTORS 


VAP-OIL-TITE 


For Liquid-Tight Flexible 


Metallic Conduit 


The Original and Dependable 
Split Ring Connector 


PREVENTS COSTLY SHORTS 


The time-proven Simplet Vap-Oil- 
Tite principle, using a split ring and 
threaded grounding bushing, insures 
a permanently safe connection, pos- 
itively sealed against vapor, oil, 
water or dust. Compression nut 
squeezes the grooved split ring, 


“TT thal; 


makes it grip the conduit with tre- 
mendous pressure, while multiple 
points of contact between the ring 
and inside of the connector body 
provide a perfect seal. Corrosion re- 
sistant zinc or aluminum. Write for 
new bulletin and prices. 


<{j> sIMPLET ELECTRIC COMPANY 


WHOLLY OWNED SUBSIDIARY OF IDEAL INDUSTRIES, Inc. 
1008 Park Avenue, Sycamore, Illinois 


The methods to be adopted, more- 
over, are not at all clear at the moment. 
The whole art of data handling is im- 
proving every day, and it would be a 
mistake to freeze upon a single system 
prematurely. So it probably would not 
be wise to plunge in at once and under- 
take a comprehensive and expensive 
program for, to use an example, the 
entire bulk of scientific literature. The 
various possible approaches need rather 
to be tried out on a more modest scale. 
The time has most certainly arrived 
when special sections of the record can 
be subjected to mechanization with 


genuine benefit to those who use them. 
00¢ 


Abstracted from an address given by Dr. 
Bush before the 75th Founding Anniver- 
sary meeting of the American Society of 
Mechanical Engineers, at New York City. 
Feb. 16, 1955. 


Statistical Methods in 


Engineering Design 
ENOCH B. FARRELL 


Bett. TELEPHONE LABORATORIES, INC. 


THE METHODs of statistical quality con- 
trol are sometimes said to be applicable 
only in large-scale production. How- 
ever, it is generally recognized that 
these techniques are of enormous value 
in the pilot shop. But it is not generally 
recognized just how early in the his- 
tory of a new product the application 
of statistical quality control methods 
should begin. An example will illus- 
trate this. 

One of the early problems in a glass 
sealed switch was the size of the mag- 
netic gap between the free ends of the 
reeds. How much should the reeds 
overlap and what should be the spacing 
through which they moved to make con- 
tact? It was very difficult either to 
produce or to measure a given set of 
dimensions. Results were influenced by 
the length of reeds, the type of seal 
which held them and several other 
things seemed to have a great deal of 
variability. 

Arrangements were made to produce 
a small number of these switches on an 
experimental basis for study and a total 
of 48 switches were made. Certain char- 
acteristics, including the current re- 
quired to close the contact, were meas- 
ured and a statistical quality control 
chart plotted. Each point on the chart 
was the average operate current for 
four switches. The limits were computed 
by a standard statistical method. The 
location of the last point outside the 
limits on our control chart indicated 
that the last four switches were funda- 
mentally different from the first 44. 
Inquiry brought assurance from the 
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Photo courtesy 
Methode Manufacturing Corp. 
Chicago, Ill, 


New CuCrap* copper-clad laminate offers unequalled bond strength, heat 
resistance, solderability, punchability, electrical performance! 

Here’s the foil-clad laminate you’ve been waiting for! It’s CuCLap LamMicow® 
—made possible by an entirely new concept in bonding material, specially 





designed equipment developed exclusively by Mica Insulator Company. This 





new bond and unique bonding method give you unequalled performance that’s 
consistent and dependable from sheet to sheet, lot to lot. *Trade-mark 


You get all these advantages: oo. oe ort 
A STRONGER BOND WHICH | LOOK AT THESE TYPICAL PRODUCTION RUN 


VALUES ON 6028 XXXP CuCLAD LAMICOID: 
IMPROVES WITH AGE AND HEAT BOND STRENGTH—Guaranteed min: 6 Ib.; avg. 


BETTER HEAT RESISTANCE | 9 Ibs. (90° peel at 2 Ibs/min.) 
BETTER REACTION TO HOT SOLDER SOLDER TEST—Guaranteed no blisters @ 230- 
BOND ELECTRICALLY EQUAL | 240° C. for 10 seconds, 1’ square floated on 
molten solder 
TO LAMINATE | HEAT RESISTANCE—Guaranteed no change at 
IMPROVED ARC RESISTANCE | el c. ba i, hour in air-circulated oven, air 
| iow parallel to specimen 
a | PUNCHABILITY—Excellent 
: ae SURFACE RESISTIVITY, megohms 
and CuC.ap LaMIcow is competitively | — ¢-96/35/90 seseenees DD 2 TOS 
VOLUME RESISTIVITY, eummeinn cm, 


CuC.ap LAmicol is available NOW, WATER ABSORPTION 
1/16” th., E-1/105 + D-24/23 
in several grades. Tell us your require- a ees 0.1% 


: an. ‘ | 1/16” th., E-1/105 + D-24/23 
ments or problems or ask to have a CU COI oi aiaccertssctenccctstccctntinninntnnezacs 0.7% 
Mico Sales Engineer call. os ee 


priced! | ee 3.7 x 108 





MICA null COMPANY 


Schenectady 1, New York 
Offices in Principal Cities 
In Canada— Micanite Canada, Ltd., Granby, Quebec 





LAMICOID © (Laminated Plastic) « MICANITE ® (Built-up Mica) « EMPIRE ® (Coated Fabrics and Papers)» FABRICATED MICA @ iSOMICA® 
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ghd ALL 
SERAMELITE 


capacitors 


are sealed against 
heat and humidity 


with 


MR‘ RESINS 


The Good-All Seramelite capacitor 
is another of the outstanding ca- 
pacitors protected with electrical- 
grade Marco“ Resin plastic to 
assure superior performance and 
long service life. 


Resin type capacitors operate 
efficiently over a wide tempera- 
ture range. High insulation resist- 
ance is maintained even under 
exaggerated conditions of humid- 
ity and moisture. Power loss is 
minimum, life expectancy unusu- 
ally high when capacitors are im- 
pregnated, molded, or sealed with 
Marco Resins. 


When you're looking for long 
and top capacitor service, choose 
a resin type, made by the leading 
capacitor manufacturers in 
America. *Reg. U.S. Pat. Off. 
Celanese Corporation of America, 
Plastics & Resins Division, Dept. 105-E 
290 Ferry Street, Newark 5, N. J. 
Canadian affiliate: 

Canadian Chemical Company, Ltd., 
Montreal and Toronto. 


supplier that all 48 switches were just 
alike. 

Checking verified the computations 
and it was discovered that the mag- 
netic reeds for the first 44 switches had 
been cleaned by heat treatment in a 
hydrogen furnace, and the reeds for the 
last four switches had been cleaned in 
an acid bath. This had a significant 
effect on the surface condition and 
hence on the stiffness of the reeds. The 
presence of an assignable physical 
cause for abnormal statistical variation 
was shown and identified. The differ- 
ence was then readily admitted by the 
supplier. Here is a very common pit- 
fall. A change had been made in the 
honest belief that it would have no 
effect. But it did and the simple sta- 
tistical analysis of 
showed it. 

The control chart was replotted for 
the first 44 switches and all points were 
found to be inside the control limits. 
This situation is described by the phrase 
“in control.” The indicated tolerance, 
however, was something like +25 amp- 
turns. As compared to an average of 


actual results 


about 50, this was too much variation. 
The supplier pointed out that although 
the variability was large, he thought he 
knew why. One of the supports in the 
assembly tool was a little weak and 
could be stiffened. Another part of the 
assembly tool obstructed the vision of 
the operator; and this could be cor- 
rected. 

Statistical analysis, however, had 
given another piece of information. 
The 44 switches appeared to be in 
control. Now when the variability is 
not due to one or two important causes, 
but to a great many unrelated minor 
causes, the removal of one or two of 


Correction: 
Epoxy Resins 


The address of the Armstrong 
Products Company in the Check- 
list of Epoxy Resin Compounders 
and Formulators given on page 78 
of the April 1955 issue should 
have read Warsaw, Indiana. 

On page 75 in the case history, 
“Miniature D-C Amplifiers Cast 
in Silicone Rubber and Epoxy,” 
incorrect leakage current values 
appeared through a typographical 
error. 

The report should have stated 
that it was necessary to limit the 
leakage current at 500 volts 
across a cubic centimeter of the 
RTV Silastic to less than 0.002 
microamps, or below the limit of 
the measuring equipment. 


e A regular feature in each issue, 
the Reader Inquiry Facility in- 
cludes postpaid return cards for 
qualified readers to use to obtain 
without charge, 


. Additional information from 
the manufacturer on any prod- 
uct or service described in New 
Components and Materials de- 
partment in the current issue. 


. Copies of manufacturers’ pub- 
lications reviewed in Literature 
for the Asking in each issue. 


. Single copies of reprints of 
selected feature articles cur- 
rently listed in Feature Article 
Reprints section. 


. Further data from the source 
on any product described in 
Advertisements in the issue. 


Each item reviewed in the issue 
is assigned a key number which 
is repeated in the Reader Inquiry 
Facility post cards. Circle the 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
complete, and cards must be mail- 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in “Feature Article Reprints” de- 
partment on page 255 of this issue. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including multiple reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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COMPOSITE CONTACTS 






COMPOSITE STOCK 


Composite Contact Material 
that meets your requirements 


Composite Contact Assemblies 


that cut your costs! 


There are many advantages for using General 
Plate composite contact materials, processes and 
facilities. Among the more important are better 
performance, longer operating life and lower fab- 
ricating costs. 


But that’s not all — here at General Plate you 
have a single source that can supply your contact 
requirements be it composite raw stock, contacts 
or complete assemblies. General Plate stock and 
contacts are available in a wide range of alloys 
designed to meet your specific requirements. 


General Plate Composite Contact Materials 
make it possible to manufacture complete contact 
assemblies to close tolerances by single blanking 





FABRICATED ASSEMBLIES 





and forming operations. Compare 
this to other methods whereby the 
contacts and supporting members 
are fabricated separately and then 
assembled by brazing, welding or 
staking methods. 


By letting General Plate fabricate 

your complete contact assemblies, 

you will save money, time and trouble... need- 

less equipment cost and problems of scrap dis- 

posal are eliminated ... contacts and/or contact 

assemblies made to your exact specifications are 
shipped to you ready for installation. 


Write for complete information and Catalog 
PR700. 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


45 FOREST STREET, ATTLEBORO, MASS. 
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127 SUSSEX AVENUE 
NEW ARK 3, N. J- 

































them will not make any important re- 
duction in the variability. This, in fact. 
is what the words “in control” mean. 


To significantly reduce the variability 
this must be discarded 


and a completely new process with a 


whole process 
new set of causes for variation must be 
designed. The supplier. however. still 
thought it would be worthwhile to try 
to fix up the existing process. By mak- 
ing several modifications in the assembly 
tool, the variability had 
hardly significant. 


been reduced 
by some 15 per cent 

A new assembly was con- 
ceived and tools were built. With some 


optimism the indicated low dispersion 


process 


of this process was accepted as valid. 
The average of the eight relays was 
accepted as indicating the actual tool 
setting. and a single correction on the 
tool setting was made. The control was 
good and the dispersion had been re 
duced by a sizable factor. 

This case history illustrates several 
ideas. First, it shows the ability to find 
assignable for variation 
though, in this case, the assignable cause 


causes even 
arose from a process change believed 
to be so unimportant that it was over- 
looked. Second, it illustrates that if 
a process is essentially in control, tink- 
ering with the process, modifying here, 
polishing it up a little there, will have 
no real effect on the inherent variability. 
Before the design of a product or a 
process can be evaluated, the process 
must be brought into control. If, after 
it is in control, the process displays an 
intolerably large variability, it should 
be discarded. Variability will not be 
improved by modifying the 
Also, lost motion in 
demonstrating that the new process was 


process. 


there was no 


Qn 


an improvement. 
Abstracted from the paper presented at 
the Winter General Meeting of the Ameri 


can Institute of Electrical Engineers, New 
York, January 1955. 


Microwave Relay for 
Telephone and TV 


Two 





NEW MICROWAVE relay systems, 
one for relaying messages and dialing 
signals. the other for carrying TV pro- 
grams in color or black-and-white, were 
demonstrated recently by Raytheon 
Manufacturing Company of Waltham, 
Mass. They are packaged systems de- 
signed for easy installation or use 
where transmission lines are not avail 
able or are impractical to construct. 


The Telelink 


can bring telephone 
service into remote rural communities 
where service does not exist because 


of the difficulty or cost of stringing 
miles of wire. The narrow microwave 
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s COST 


_— CAPACITY 


SAVE DOLLARS ON INITIAL COSTS 


With 9 magnetic starters to select from you won't have 
to throw away money on expensive starters that are too 
large for the job. You save on one or a dozen starters... 
up to 25 % in starter costs. For proof, compare prices ot 
the Furnas Electric series YE starters with average size 2. 


CONSERVE VALUABLE SPACE 


Furnas Electric makes more stock sizes of starters in the 
1-50 hp range than any other control manufacturer. By 
selecting the exact size starter for your service require- 
ments you'll pick a starter that is more compact. Ona 
10 hp application, for example, you would select a type 
YE starter instead of the size 2 starter that is about 40% 
larger. 


MATCH YOUR STARTER TO THE JOB 


Many in-between sizes in the broad Furnas Electric starter 
line will help meet most of the full range of your control 
requirements. Now you can pick a motor control that is 
best suited for the particular service conditions . . . with 
no wasted capacity. 
DRUM CONTROLLERS ... 
a thousand styles from 1 to 10 hp, 
110-550 volts. Models available Furnas Electric Company offers over 2700 
with thermal overload protection. items of motor control. Included are Foot 
Switches, Master Switches, Limit Switches, 
control panels and other special controls for 
all industries. 


PRESSURE SWITCHES . . . — Vy, of 
1 to 5 hp, 110-550 volts, for Get he 140124 
automatic control of motors on air / 


compressors and water systems. 


: . . Send for your copy of the 140-page 
Field prover for long life and Furnas Electric catalog today. 
durability. Write to Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois 
pi or contact your nearest Furnas 
~ sales representative. 


FURNAS ELECTRIC 


COMPANY 
BATAVIA, ILLINOIS 


SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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(Cotton, Fiberglas, Asbestos) 


TUBINGS 


(Fiberglas, Cotton, Plastic) 
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Mitchell-Rand 


THE ONE DEPENDABLE SOURCE | 
FOR EVERYTHING IN 
ELECTRICAL INSULATION 







































As part of Mitchell-Rand service to industry, 
we maintain a research laboratory and staff to 
solve insulation requirements. If you have 
an insulation problem send the particulars 
to Mitchell-Rand for the product to 

meet your requirements. 






























Write for Catalogue £20 and wall chart 
with engineering and electrical 
tables, symbols, etc. 


























































Multiple Reprint on 







Applying Magnetic Amplifiers 











@ Ina continuing editorial program dealing with magnetic amplifiers, 


articles in ELECTRICAL MANUFACTURING have discussed the effect of 


design factors on performance and procedure to follow in selecting 






the best combination of rating, power gain and core material for mini- 


Articles 










mum size and cost. have also considered the evaluation of 


core materials; circuit with a one-cycle response; and applications of 


magnetic amplifiers to hydraulic and electrical drives. 























A selection ten articles, including the series by Dornhoefer 


of 
and Krummenacher, published in the period August 1950-August 1953 


has been brought together in handy booklet form designated as Design 





Compedium No. 1A. The selected articles provide useful background 








on the development and performance of saturable reactors and can 


be related to the March 1955 feature article, “Practical Approach to 


Magnetic-Amplifier Design”. 


















The 


heavy paper and saddle wire stitched. Copies are 


72-page reprint booklet measures 8%” x11"; is printed on 
at $2.00 


each on requests accompanied by remittance (include 3 per cent sales 


available 





tax for New York City deliveries). Send orders to Reader Service 








Department, The Gage Publishing Company, 1250 Sixth Avenue, New 


York 20, New York. 
















beam, carrying up to seven two-way 


messages simultaneously, spans timber 
land, mountains and lakes. It not 
affected by storms, falling trees, ice 
and other hazards to wires. It provides 
an automatic two-way communication 
system and it can be connected to ex 
isting telephone, telegraph, teletype. 
telemetering, and other types of com 
munications equipment without change 
or modification. 

The microwave television link picks 
up picture and sound from the camera 
and microphones, and sends both sig 
nals to the studio on one microwave 
channel. The TV camera need not be 
connected to the studio by wires. With 
the 


is 


reflecting antenna set up on a 
nearby rooftop, the beam can_ be 
focused on the studio up to 25 miles 


away where the program is broadcast 
over conventional telecasting equip 
ment. The units are light enough fo: 
one man to carry, including its lug- 


gage-type case, the aluminum “dish” 
or antenna, and tripod. Wo 


Portable Military 
Telephone System 


A NEW, PORTABLE, TELEPHONE 


SYSTEM 
which can handle three times a many 


conversations over a single cable as 
compared with Korea and World War II 
systems, has been developed for the 
U. S. Army Signal Corps by Bell Tele- 
phone Laboratories. Basic equipment 
is contained in units about the size of 
large suitcases which can be handled 
by only one or two men. The units are 
designed so they can be stacked one on 
another. 


The system, providing for twelve 
simultaneous conversations on carrie! 


frequencies, can be used for distances 
up to 200 mi. Another, a 4-channel sys- 
tem, can be used for four simultaneous 
conversations at distances up to 100 mi. 
Several of these wire systems linked 
together can form a communication sys- 
tem of about a thousand miles. They 
may also be operated in conjunction 
with a radio relay system. 

Recently developed miniaturized parts 
give a sharp reduction in size and 
weight. The earlier, 4-channel unit, for 
example, weighed 475 lb and occupied 
20 cu ft. Complete with its power sup 
ply, the new 4-channel terminal weigh 
178 lb and occupies only 51% cu fet. 

Important new features facilitate test 
ing and maintenance while all regula 
channels are in service. A portable tes! 
set provided with the 12-channel systen 
contains a transistor oscillator, one 0! 
the first applications transistor in quan 
tity-produced military equipment. Th: 
new military carrier systems were r¢ 
cently placed in production by th: 
Western Electric Co. OO 
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At WICO...Leesona coil winders 


have long been standard equipment 


Years of efficient, 


economical performance 


result in new 
installation of No. 107 


machines 


For many years the Wico Electric 
Company has enjoyed an enviable repu- 
tation for its manufacture of magnetos, 
distributors, complex ignition systems 
and other allied precision products. Dur- 
ing that time the company has found 
Leesona Coil Winders to be thoroughly 
satisfactory in every respect, meeting 
every need for fast, accurate, low-cost 
winding on a wide range of jobs. 

So when the time came to expand their 
coil winding production, Wico made cer- 
tain that their new machines would be 
Leesonas. 

These new machines are Leesona No. 
107 Automatic Coil Winders, the last 
word in automatic coil winder design, 
which produce 4 to 30 compact, uniform 
paper-insulated coils simultaneously -— 
in fastest time — with minimum opera- 
tor attention. 


Investigate 


how Leesona No. 107’s in your own pro- 
duction can eliminate human error, re- 
duce wire breakage to a minimum and 
cut production time to its shortest. The 
coupon will bring you complete details, 
together with other helpful coil winding 
information. Why not check and mail it 
today? 


. 1 ‘ - fi = 
ae eh 


| Se Laie aim 
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New Leesona No. 107 Automatic Coil Winders, 
shown in the plant of Wico Electric Company, 
West Springfield, Mass., were selected because 
of this firm’s long, satisfactory experience with 
Leesona machines. Leesona No. 107 Winders, 
featuring speed and accuracy in automatic wind- 
ing, are enabling many plants to boost produc- 
tion and cut costs. Inset shows a cutaway of a 
Wico Model XH Magneto. Coil at top of unit is 


precision wound on Leesona No. 107’s. 





FOR WINDING COILS 
IN QUANTITY ...ACCURATELY 
.»»- AUTOMATICALLY ...USE 


UNIVERSAL WINDING MACHINES 






MAY 1955 


UNIVERSAL WINDING COMPANY 


P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 25 
Please send me 
[ ] Bulletin on the Leesona No. 107 Automatic Coil Winder. 
{| Condensed catalog of Leesona Winders. 


[| Bulletin on the new Leesona Pay-As-You-Profit Plans for purchasing or leasing modern 
coil winding machinery. 
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A NEW HIGH QUALITY 
WIDTHS UP TO 36 INCHES 
13 STANDARD COLORS 


When you fabricate from COLORWELD Coil you 
eliminate the difficulty and expense of finishing 
individual parts in your paint department. Pre- 
finished COLORWELD Coil is ready to be fed 
into roll forming equipment, press brakes, draw 
presses, or punch presses, with completed parts 
going directly to assembly or shipping rooms. It 
won't scratch, peel or chip during most fabrication 
stresses. Delivered in easy-to-handle coils or 
sheets, COLORWELD is available in widths rang- 
ing from ¥2” to 36”, in thicknesses from .016 to 
.040, slit to your width specifications. It can be 
coated on one side or two in any of thirteen stand- 
ard colors. Now hundreds of new items can be 
made better and more economically with this new, 
wider width. It will pay you to try COLORWELD 
Coil in your manufacturing operation. 


SOUTHERN STATES IRON ROOFING COMPANY 


General Sales Office P.O. Box 1159, Savannah, Georgia 


Metal Statistics 


There was action and reaction in copper as the 
U.S. price advanced 3c. a lb and the London price 
declined that much in one day. Zine was boosted 
4c. a lb. Lead was firm. The government helped 
aluminum consumers by reducing its stockpile 
requirements. 


COPPER—In our last month’s report we indicated mounting 
price pressure in domestic copper which offered little 
optimism for consumers. This “mounting pressure” forced 
the price of primary copper in the United States up to 36c. 
a lb, delivered Connecticut Valley, a boost of 3c. a lb. The 
advance was initiated by Phelps Dodge Corporation and was 
swiftly followed by all the major copper producers. 

The 3c. rise reflected a number of specific pressures. 
principally the price in London (then around 46c.): the 
fact that Chile was selling most of its stocks abroad to 
get the higher price: the recent Northern Rhodesia strike 
which cut production in that area to a large extent; higher 
so-called “outside” prices reported in the U.S.; and the 
fact that copper consumers were intensifying their demand 
for limited available supplies. 

Actually, the higher price did not help matters. The 
supply picture remained just as tight and the government's 
action in releasing 17,000 tons of copper to needy con- 
sumers, while helping the situation somewhat, did not 
appear to change the overall picture. 

In mid-April, however, there was a sudden and dramati 
reversal. The British Ministry of Trade announced that it 
was releasing 45.000 tons of copper from its stockpile over 
the next eight months. This announcement caused a sharp 
break in the price of copper on the London Commodity 
Exchange and the price dropped £28 per ton in one day's 
trading, roughly 3.50c. a lb. 

The immediate effect of the announcement was to cause 
a comparative decline in the price of copper scrap which 
was down almost 2.00c. a lb in the U.S. It did not affect 
the price of primary electrolytic copper, for the London 
price, even in its decline, was still over 37c., as compared 
with the 36c. U.S. price. As we went to press, in fact, the 
London market made a sharp recovery, moving back to 
the 40c. level. 

However, observers saw in the London action the shape 
of things to come. They indicated that it was doubtful 
whether the copper price would move back to its ultra-high 
levels and they foresaw, over the rest of the year, a gradual 
sloughing off in demand, improved supplies and a more 
moderate price level. 

Good signs for consumers were: the averting of the strike 
at Anaconda’s Chilean mine; production recovery in North- 
ern Rhodesia; a greater balance between the London and 
U.S. price with the probability that more Chilean copper 
will flow here; disposition of the U.S. Government to re- 
lease copper from its stockpiles for consumers who need 
it, and stringent controls on copper scrap exports and a 
leveling of the copper scrap price. 

\ top official of Kennecott Copper Corp. declared that 
“we have not had a normal market for copper since 1939.” 
He said he thought that a price of 30c. might be sufficient 
to maintain production around present levels. 

During the month the price of brass and bronze ingots 
was advanced 2.50c. to 4.00c. a lb. At the same time, brass 
mills boosted prices for all copper products by 3.00c. a lb 
and increased their buying prices for copper scrap. 
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whatever the job... 


PERMACEL APES 


| 


Tape Corporation, New Brunswick, N. J 


a Gohwronafohmron company 


U 


In our complete line, there's a self-sticking tape for every job write Permace 





See what 


You get all these 
advantages with Conolite 
polyester laminate 


Remarkable Punching Qualities. No heat- 
ing. Clean, sharp punchings. Cold punches 
right from continuous coils for higher pro- 
duction. 


Outstanding Electrical Properties. Higher 
dielectric strength and insulation resistance. 
Lower power factor, loss factor and dielec- 
tric constant 


—- = 


Dimensional Stability — Close Tolerances. 
Thickness tolerances of Conolite are even 
closer than those standardized by NEMA. 


Excellent Arc Resistance. Resists “tracking” 
to a very high degree. An extremely efficient 
material for switching applications. 


High Impact Strength. Polyester resins give 
these laminates extreme toughness and im- 
pact strength. 


Unusual Chemical Resistance. Conolite 
stubbornly resists acids—even at elevated 
temperatures. 


Low Density—Economy. The low density 
of Conolite gives you better yield... more 
square feet per dollar. 


can do to help you 


boost product efficiency 
—cuf costs 


Polyester laminate 


insulation available 
in sheets 
rolls 


and coils 


For years, engineers and production men have been looking for 
a better laminated plastic insulation—one that combines superior 
electrical properties with adaptability to high-speed production. 
Today, Conolite, made by Continental Can Company, is meeting 
these rigid specifications in many of the nation’s largest in- 
dustries. 

Produced in sheets, rolls and coils by an exclusive continuous 
process—using reinforcements of paper, glass, asbestos or cotton 
cloth combinations—Conolite polyester laminate is a plastic 
with outstanding electrical characteristics. Some of these include 
remarkable arc resistance, excellent dielectric strength and low 
power factor. In addition, it has extraordinary cold-punching 
properties. 

Available in flexible, semirigid and rigid form in most grades, 
Conolite gives you more square feet per pound. In punching 
from continuous coils, there is no stripping, heating, end waste 
or sorting of defective end pieces. Now is the time to get in 
touch with Continental for complete data on Conolite—the 
“all-around” laminated plastic. 


CONTINENTAL E CAN COMPANY 


CONOLITE DIVISION 
205 WEST 14TH STREET, WILMINGTON 99, DELAWARE 
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for CONTROL... 


of time intervals in sequence 



























it’s time you checked 


the Sorene Timer 





If your development project or pres- 
ent production requires an interval 
timer for programming an auto- 
matic washing-machine, dryer, 
dish-washer, window-fan, etc., then 
now ts the time for you to check the 
Soreng Timer... and investigate 
the advantages of custom-engineered 
timers at low mass production 
prices. As a starting point, let us 
consider some of the characteristics 
of THE SORENG TIMER. 





about the SORENG timer 


Eight Double-throw switches with off position. Axial manual shaft on-off Tandem or lateral motor drive arrangement. 
‘a switch, available in out-off or out-on position. 
Stepping control mechanism is simple in design and ruggedly constructed. 
Will control up to 16 different circuits. 


Short interval circuit b ided f ignal . ‘ , . . . . 
y ee ee In keeping with the Soreng policy of engineering 
products to our customers’ specifications, the timer 
characteristics provide ample latitude for your speci- 


Rating: To customer specifications. 


Choice of bullet or spade type terminals. fications to be incorporated in the basic design. For 
” more complete data, drawings and our ““Timer Cycle 
n Manual control shaft Y4" dia. with threads, flats, etc., to your specifications. Analysis Form,” write for Timer 
c ; als i Bulletin SL-2 .. . it’s the next 

Clockwise rotation providing indexing of 45 and 60 distinct positions. ‘ , 
le step to custom-engineered tim- 
Ww Shaft may be rotated counter-clockwise without damage. ers at mass production prices. 
§ Accuracy is obtained by synchronous timer motor. Timer Bulletin SL-2 





ie 

te 

in ¢PRODUCTS CORPORATION 

1¢€ 9551 Soreng Avenue, Schiller Park, Illinois Plants: Schiller Park, Ill., Fremont, O., Spring Valley, Ill. 


OTHER SORENG PRODUCTS FOR THE APPLIANCE, AUTOMOTIVE AND AIRCRAFT INDUSTRIES 


Snap Switch Push-button Switch 


Copper statistics for March showed that domestic copper 
deliveries were the largest since 1953 and that U.S., as well 
as foreign output, was up sharply. Domestic output, for 
example, was 109,133 tons, as compared with 102,379 tons 
in February, an increase of 6764 tons. In March, deliveries 
of refined copper to domestic consumers hit 130,586 tons. 
as against 108,503 tons in February, making the March 


| total the largest since June 1953. Domestic production of 
refined copper also gained in March, at 134,933 tons, as 
against 123,162 tons in February. Domestic stocks of re- 
fined copper at the end of March amounted to 46,091 tons 

a gain of 1512 tons over February stocks. 

ZINC—The price of zinc (Prime Western grade) was 
| advanced Yc. a lb to 12.00c. East St. Louis on April 5 and 
| this, of course, was not welcome news to zinc consumers. 

The boost in price was the result of a number of factors: 

demand had sharpened considerably for both the Prime 


Western and Special High Grade zincs needed for the auto- 
FOR IMMEDIATE SHIPMENT mobile industry; there was intimation that the Government 
CARBON, ALLOY AND STAINLESS STEELS would continue its lead-zinc stockpiling program past the 
bars«structurals+«plates+ sheets & strip 


; ' June 30 deadline; and a “tip” by a prominent commen- 
tubing + reinforcing, etc., + also machinery & tools tator on a national network that the price of zinc would 


go up. All this spurred consumers to enter the market for 
additional tonnages and led to the boost in price. Even at 
12.00c. demand held up and there was no indication that 
consumers would see lower prices in the foreseeable future. 

A factor that tended to force the higher price was the 
report that zinc stocks were drastically reduced—by 5328 
tons—in March. Biggest reduction was in Special High 
Grades, from 17,112 tons to 12,045 tons. This, despite the 
higher production of 89,179 tons, as compared with 78,977 
tons in February. Domestic shipments were 79,720 tons, as 
compared with 80,016 tons in February; the Government 
took 12,959 tons in March, as against 16,205 tons in Febru- 
ary. 


doseph T. Ryerson & Son, Inc. Plants at: New York « Boston « Philadelphia e Cleveland 
Charlotte, N.C. «+ Cincinnati « Detroit «+ Pittsburgh + Buffalo « Chicago 


Milwaukee + St.Louis « Los Angeles «+ San Francisco « Spokane « Seattle 





. Shipments of zinc-base die castings in January totaled 
=| 57,915,000 Ib, as against 53,798,000 Ib in December. 


LEAD—Consumers have been coming into the market 

actively for lead as a result of the heavy and sustained 
| demand for lead products. This has given the market a 
| 


strong tone and has kept the price firm at 15c. New York. 


For Hot Plate Switches The fact that the government intimated that it would con- 


tinue to purchase lead for its stockpile after the June 30 
and Similar Applications deadline has also helped srengthen the price of this metal. 
In fact, there were many indications that lead might move 
higher as a result of the boost in zinc and the higher prices 
for copper. However, no change in the price of lead occur- 
red during the month. 

Domestic refineries shipped 46,465 tons of lead to con 
sumers in February, as against 40,451 tons in January. 
Stocks at the end of February amounted to 64,938 tons, as 
against 84,882 tons in the previous month. Production 
totaled 40,173 tons. 

Consumers were taking 12,000 to 13,000 tons of lead 
per week in mid-April, slightly above the average tonnages 
taken at the start of the month. 


_ ALUMINUM—Consumers got some news about aluminum 
a? Special Low Prices! | this past month. The Government announced that it was 
| diverting some 75,000 tons of primary aluminum, originall) 
intended for its stockpile in the first half of 1955, to con 
sumers. While the news was good, many consumers indi 
cated that the effect was by no means apparent due to the 
heavy demand for aluminum in the U.S. There was som« 
belief that the government would be asked to divert anothe: 
ROGAN BROTH ERS 50,000 tons perhaps later in the year. An industry-Govern 
ment meeting, expected to take place in May, will probably) 

8027 N. Monticello Ave., Skokie, Illinois | consider this suggestion. 


More aluminum may be available from Kitimat. An an 


Oe a a | nouncement this month indicated that primary aluminun 
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Smartly styled, quality made knobs, at low cost. Avail- 
able with the standard “’S”’ type shaft hole (.251 dia. 
flatted to .203”). Others can be supplied at nominal 
tooling charges. Samples and prices furnished on request. 












B. ore designing a custom switch for your 
product, take a look at the varied line of 
standard Mallory switches. Mallory offers 
you an unequalled selection of switches 
...rotary, slide, push button, jack and 
time sequence control types... both 
manually and motor operated. 


Some of the more than twenty basic types 
of switches are pictured here. These types 


The switch your product needs 


may be a Standard Mallory Model 


are used for any and all switching applica- 
tions involving up to 20 amperes... for 
such uses as electric appliances, communi- 
cation instruments, test equipment and the 
like—both civilian and military. 


Mallory switch-design engineering assistance 
is yours for the asking .. . perhaps we can 
save you time and money with your 


switching problems. 














Model 3100 single section bakelite switch; up to Model RL switch: multiple section bakelite wafer 
hee a. : ae ae 

12 positions, 30° indexing, with 114’’ diameter switch with solid silver contact slugs; up to 12 
t base; up to 18 positions, 20° indexing, with positions per section with 30° indexing, 6 positions 
| 11," base. per section with 60° indexing. 
i 
) 
i 
. 
. 
n 
Interval Timer Switches: universal design provides Push Button Switch: 3 button switch for medium 
flexible arrangement for as many as 16 circuits to power applications. 

be switched in accurate sequence. 
n 7 . . 
. For top performance switches 
\ 

YY YY . 
Expect more... Get more from 
i 
it — 
ie rae 2 
>I Serving Industry with These Products: : P.R.MALLORY & CO. inc. 
U Electromechanical—Resistors ¢ Switches ¢ Television Tuners ¢ Vibrators : 
ly Electrochemical — Capacitors e Rectifiers ¢ Mercury Batteries : ; 
Metallurgical— Contacts e Special Metals and Ceramics e Welding Materials * 

n - 
n Pp. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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thermostat 


for DEPENDABLE TEMPERATURE 


CONTROL UP TO 800°F 


For surface or immersion operation, the new mercury- 
actuated Robertshaw® Model D-1 thermostat provides 
close, accurate temperature control to 800°F. Re- 
quiring no separate “off” switch, its mechanical over- 
center snap-action make and break mechanism is 
actuated by a mercury-filled hydraulic thermostatic 
element. Contacts and bridges are of fine silver, levers 
and supports of case-hardened steel. Maximum sensi- 
tivity and instant actuation of the snap-switch within 
closely-maintained temperatures. Other models 
include reverse and direct-acting types; single and 
double pole; single and double throw; single and 
double circuits; with and without limit switches. 
Write today for details. 


DOUBLE POLE SINGLE THROW DIRECT-ACTING THERMOSTAT MERCURY-ACTUATED. 
TEMPERATURE RANGE TO 800°F. RATING 35 AMPS., 125V AC; 25 A, 250V AC. 



















® 
MR. CONTROLS CONTROLS COMPANY 


Robertshaw Thermostat Division, Youngwood, Pennsylvania 
Robertshaw-Fulton Controls (Canada) Ltd., Toronto 


(Largest manufacturer of thermostats for commercial and industrial applications.) 
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output at the Kitimat smelter in British Columbia will bh: 
increased an additional 180,000 tons from its present capa 
ity of 91,500 tons. This, plus the 60,000 ton additiona 
capacity authorized last October. will bring the total t 
330.000 tons. 

Production of primary aluminum in February was 116.23¢ 
tons, against 128.203 tons in January. The daily rate o| 
production, however, was slightly higher in February. 

Pricewise. there was no change. Pig aluminum held at 
21.50c. and ingot at 23.20c. Secondary aluminum prices 
after dipping slightly toward the middle and end of March 
began to rise again in April. particularly when it was indi 
cated that the Government’s export quotas for scrap and 
secondary ingot were not too stringent. 

There seemed to be some ray of hope for aluminum con 
sumers in reports by aluminum authorities that the present 
supply situation would improve and that the picture would 
generally be somewhat more balanced by the third quarter 


TIN—The price of tin at New York was more or less un 
changed in the past month. In mid-March the price was 
911gc. and in mid-April it was 92c. But then tin undergoes 
daily fluctuations, unlike some of the other metals. 
February consumption of primary tin in the U.S. was 
estimated at 4730 long tons, against 4500 tons in January 


TITANIUM—The price of titanium sponge metal was cut 
55c. a lb, effective April 1, to $3.95 a Ib. Prices for titanium 
mill products—sheet,. strip, bar. billet, wire and plate—also 
were reduced by Titanium Metals Corp. by $1 a lb to as 
much as $3 a lb. Real reason was that expectations of tita 
nium use have hardly been realized. It is reported that 
titanium sponge metal is piling up as demand fails to 
catch up with output. Annual production may reach 10.000 
tons while consumption is said to be near the 2000 ton level 


MERCURY—Domestic mercury prices have declined $3 per 
flask to a range of $317-$320 per flask, reflecting a slacken- 
ing in both domestic and foreign demand plus a somewhat 
better supply position abroad. 


SILVER—The price of silver was cut 1.50c. an oz to 87 


NICKEL—Nickel content of nickel products imported into 
the U.S. in 1954 totaled 262,423,000 lbs, while imports 
of metal amounted to 191,559,845 lbs. Estimated consump 
tion in 1954 by companies that consumed 95 percent of the 
total in 1953, was 179,775,890 Ib. 

The nickel price held unchanged at 64.50c. a lb. 





MAGNESIUM—FEffective March 21, Dow Chemical Co. ad- 
vanced its price for primary magnesium 1.50c. a lb at its 
producing center in Texas. Magnesium sheet prices wert 
increased 3c. to 7c. a lb and extrusions 2c. to 8c. a lb, de 
pending on the size, alloy and type of extrusion. Current 
price for primary magnesium pig is 28.50c. and for ingot 
29.25c. 


MISCELLANEOUS—Pricewise and marketwise there were few 
changes in cobalt, which held at $2.60 per lb; tungsten. at 
$4.39; selenium, at $6; and molybdenum at $3. 


STEEL—The steel picture continued to look bright as the 
production rate held at 95 percent in mid-April, slightly 
higher than a month ago. When one recalls that last year 
at this time, the steel rate was around 67 percent. one can 
get an idea of the immensity of the change. 

Steel production in February was 8,503,000 tons, as 
against 8,837,736 in January, but actually February output 
was higher due to the shorter month. In February, stee! 
production was at 88.1 percent of capacity as against 82.7 
percent in January. O° 
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ty this when you want 


something BIG 
in plastics 


‘This large-sized plastic section is made from 
BakeLiTe Brand High-Impact Styrene TGD- 
5001. Its tough. Its glossy surface is free 
from grain. It's intricately detailed—shaped 
by vacuum-forming—a fast, easy, low-cost 
production method. 

TGD-5001 is specifically formulated for 
extrusion into sheets to be postformed later. 
Your plastics fabricator can extrude sheets of 
TGD-5001 with a gloss that is retained dur- 
ing subsequent vacuum-forming. In addition, 
TGD-5001 offers a wide range of brilliant 
colors for which stvrene plastics are noted. 

Refrigerator door panels, toys, display 
stands, and housings for air conditioners are 
typical of the products that can benefit 
from the combination of serviceability, eye- 
appeal and production advantages found in 
BakeLiteE High-Impact Styrene TGD-5001. 
Write Dept. HB-52 for further information. 


et 


BAKELITE 


. » 2 ° . a ° BRAND 
Measuring 26 inches wide, 49 inches long, and 242 inches at its deepest 


part, this refrigerator inner door panel typifies the large-sized, tough prod- i High-Impact Styrenes 


ucts that can be vacuum-formed from Bake.iTe High-Impact Styrene 
TGD-5001. It was produced by General American Transportation Co., 
Chicago, II]. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ([q{§ 30 East 42nd Street, New York 17, N. Y 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term Baxke.iTe and the Trefoil Symbol are registered trade-marks of UCC 
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MATERIALS @ METALS e ELECTRICAL & MECHANICAL PARTS @ EQUIPMENT e FINISHES 


Index of products made, or services rendered by advertisers in ELECTRICAL MANUFACTURING 
and that are used in the design, engineering and manufacture of electrically operated machines, 
appliances and equipment—a monthly service to readers and advertisers. Always consult latest 
issue. Expanded data may be secured from advertisements. Publisher will supply any additional 
information which is available, upon request. Address—John A. Campbell, Director, Reader Service. 


ADHESIVES Reruns Steel Bel Se. patee 10, Conn. BIMETALS. See Thermostatic Bimetals. 
Aluminum Co. of ; 1 i SKF ndustries, Inc., Philadelphia, 32 

aos ee eee BITS, SCREW and BOLT. See Socket 
Armstrong Cork C 7005 ; Screw Keys and Wrenches 

ong g Fan Co., 7005 Ingersol, Lan. BATTERIES. DRY 
Bakelite Co., A Div. of Union Carbide & Mallory & Co. P. R., Indianapolis 6, Ind. BLADES, FAN 


Carbon Corp.. 300 Madison Ave.. New Kadio Corp. of America, Tube Div., Har ‘ ac z Co forring 
York 17. N.Y. ia Torrington Manufacturing Co., Torrington, 


oa pam yo we pe. aes Summer- —_ 
ale Ave., adelphia 24, Pa. BATTER . § 
Durez Plastics & Chemicals, Inc., 1305 Supply ye gy te oo Boer SLOOKS. naan . : 
gon ae. Tonawanda, N. Y. SKF Industries, Inc., Philadelphia 32, Pa. 
oppers Co., Inc., Chemica! Div., Dept. BEAD CHAINS 
EM-55, Pittsburgh 19, Pa. 3 Strips > 
atten Mining . Mfg. Co., Electrical Bead Chain Mfg. Co., 13 Mountain Grove seeess. Sonaees.. See Strips, Blocks 
Products Div., 900 Fauquier Ave., St. Bridgeport 5, Conn. : ee 
Paul 6, Minn. ; , 
Van Clest Bros... Inc.. 7800 Woodlawn BEARINGS, BABBITT BLOWERS. See Fans & Blowers 


Ave., Chicago 19, Ryerson & Son, Inc., Joseph T., Chicago, goits. see Fasteners 


ALUMINUM. See also Castings. BEARINGS, BALL (Miniature) BOXES, METAL. See Sheet Metal Fabri- 
im ‘eg Qanaeion. Alcoa Bidg.. mesneene Div. of General Motor — 
ttsburg 9, Pa. me - “ee 7 F 
Revere Copper & Brass, Inc., 230 Park ,, CFP... Bristol, Conn. BOXES se 
: . S. Gas ry = g. and CRATES, WIREBOUND. See 
Ave., New York 17, N. Y. t - Gasket Co., Camden 1, N. J also Containers, Packaging and Shipping 
BEARINGS, BALL and ROLLER Rathborne, Hair and Ridgway Box Co., 
AMMETERS. See Instruments. (Radial and Thrust) won w. } paste. Chicago 8, Ill 
z 4 Yirebound Box Manufacturers Association, 
ocainatians NOE Brno. Conn General Motors "Room 1150, 327 8. La Salle, Chicago, Ill 
ERS, ELECTRONIC Nice Ball Bearing Co., 30th & Hunting 
Aerovox Corp., New Bedford, Mass. ton Park Ave., Philadelphia, Pa. BRAKES, BENDING. See Benders, Brake 
Atlas Coil, Inc., Cottage, Derby, Conn. SKF Industries, Inc., Philadelphia 32, Pa and Shears. 
Avion Instrument op. 299 Highway No. 


17, Paramus, N. J. 
Bogue Electric amines , O.. 60 CERIN eS cet Svenines. BRAKES, MAGNETIC 


Iowa Ave., Paterson 3, N. J. Cutler-Hammer, Inc., 1264 St. Paul Ave., 

Bristol Co. Waterbury 20 Cann Amplex Div. of Chrysler Corp., Dept Milwaukee 1, Wis. 

Doelcam, Diy. of Minneapolis-Honeywell, ,, E-4, Detroit 31, Mich Dynamatic Div. of Eaton Mfg. Co., Ken- 
Soldiers Field Rd., Boston 35, Mass. Bound Brook Oil- Less Bearing Co., Bound osha, Wis. 

Federal Telephone and Kadiv Co., wiv. ,, Brook, N. J. - + Harnischfeger Corp., Milwaukee 46, Wis. 
of International Telephone and’ Tele- Gtaphite Metallizing Corp. 1059 Nepper- Stearns Magnetic, Inc., 642 S. 28th, Mil- 
graph Corp., 100 Kingsland Rd., Clif- han Ave., Yonkers 3, N. Y. (Oilless, waukee 46, Wis. 
ton, N. J. Self-lubricating) Warner Electric Brake & Clutch Co., Dept., 

Freed Transformer Co., Inc., 1736 Weir- Radio Cores, Inc., 9540 Tulley Ave., Oak EM, Beloit, Wis. 

onan aoe 27. N.Y. united” erate Graphite C 1621 Holland 
eneral Electric Co., A tus Sales D ates Graphite Co. 2 d, 

I River Ra. Schenenady 5, NY.” Saginaw, Mich. BRASS, BRONZE and COPPER 

Kearfott Co., Inc., 1378 Main Ave., Clif- (For Wire, See Wire and Cable, Bare) 
ton, N. J BEARINGS and BUSHINGS, METAL All Commercial Forme. 

Keystone peepusts Co., 904-06 23rd, Union (Brass, Bronze, Steel, etc.) American Brass Comoe. Wome 20, 

ity : Conn. (Also Tobin ronze, romium 

Labrascope, Inc., 1607 Flower, Glendale, os “oo Corp., Dept. E-4, fener and Pk ‘Copper Alloys) 

a American Nickeloid Co., Peru 3, A re- 

Magnetic Amolifiers. Ine.. 32 Tinton a i Less Bearing Co., Bound Finished Brass and Copper Sheet and 

Ave., New York 55, * ¥ ooo 


. 9 Strip) 
Magnetics, Inc., Dept. EM-21, Butler, Pa. o. Brass & Copper Co., Waterbury 20. Crise Brass & Copper Co., Waterbury 20, 
Nothelfer Winding Laboratories. 111 Ai- Mallory & Co., Inc., P. R., Indianapolis 


Conn, 

. ae ~.. Trenton 8, N. J. Ind. rs _ | —_ OS . pa moe 
anborn Co., Industrial Div., 195 Mass- 9 sco rp., ariemont ve., n- 
achusetts Ave., Cambridge 39, Mass Unfted States, Graphite Pe... Ok eens. cinnati_ 27, Ohio (Copper Tubing) 

Serve Ge. of America, New Hyde Park. Revere Crepe . Brass, *e-. 230 Park 
N. . Ave., New York 17,,N. 

Southwestern Industrial Electronics Co., BEARINGS and BUSHINGS. 


2831 Post Oak Rd., P.O. Box 13058, NON-METALLIC BRAZING ALLOYS, SILVER 
Houston, Texas General Electric Co., Chemical Div., 1 . . 7 
Torwico Electronics, Inc., 961 Freling- Plastics Ave., Pittsfield, Mass. ie & Co., Inc., 113 Astor, Newark 5, 
huysen Ave., Newark 5, N. J. General Tire & Rubber Co., Industrial _ J 3 i 
United Transformer Co., 150 Varick, New Products. Div., Wabash, Ind. Chase Brass & Copper Co., Waterbury 20, 
York 13, N. Y. National Vulcanized Fibre Co., Wilming- General Plate Div., Metals and Controls 
Westinghouse Electric Corp., Gateway ton 99, Del. Corp., 45 Forest, Attleboro, Mass. 
Center, Bldg. No. 3, 401 Liberty Ave., Polymer Corp. of Penna., 2120 Fairmount Handy e Harman, 82 Fulton, New York 
Pittsburgh 2 Pa. Ave., Reading, Pa. 38, Y 
Radio Cores, Inc., 9540 Tulley Ave., Oak eerie Co., D. E., Div. of Union Plate 
ANODES, PLATING Lawn, IIL and Wire Co. Attleboro, Mass. 
Richardson Co., 2799 Lake, Melrose Park, Mallory & Co., Inc., P. R., Indianapolis 
American Brass Co., Waterbury 20, Conn. Ii. Ind. 


=" 2 Co., Inc., 113 Astor, Newark 5. Ryerson & Son, Inc., Joseph T., Chicago, Ney Co., J. M., 371 Elm, Hartford 1. 
N. J. In. =. 
Chase Brass & Copper Co., Waterbury 20. Spaulding Fibre Co., Inc., Tonawanda, 
Conn. f N. ¥ BREADBOARD EQUIPMENT (Prototype 
du Pont de Nemours & Co., (Inc.), E. I.. Westinghouse Electric Corp., Gateway Assembly) 

ane Ceenome Dept., Wilmington 98, Center, Bldg. No. 3, 401 Liberty Ave., Sterling Precision Instrument Corp., 34 17 

99 > ‘ 

General Plate Div., Metals ar4 Controls Pittsburgh 22, Pa. Lawrence, Flushing 54, Ze 

Corp... aS Demet. Attleboro, Mass. BEARINGS, FLEXIBLE (Rubber-backed) 

ilver, Gold) 7 ry . 

Handy & Harman, 82 Fulton, New York Lord Manufacturing Co., Erie, Pa. also Phosphor Bronze 

38, N. Y. (Silver, Gold) BELLS 
mesos & Co., C. G.. a 19, Pa. Signal Engineering & Mfg. Co.. 278 BRUSH CAPS 

akepeace Co., D. E.. Div. Jnion P ‘ ae. So oe 0 ‘ y 
and Wire Go. Attleboro, Mass. "'° —-Branchport Ave., Long Branch, N. J. ee pes meree P0Re 
evere Copper & Brass. Inc., 230 Park “M"’ 

Ave., New York 17, N. Y. BELT DRIVES. See Drives, Belt. Fe nets DE. pidwon 
Seymour Manufacturing Co., Seymour, . & Ti a 


Conn. BENDERS, BRAKE and SHEARS Ave., Chicago 39, TI. 


Ce . 906 N. i , s 
ape, sbestos. 


—— & Son, ine., Joseph T., Chicago, Becker Brothers Carbon Co., 3450 S. 52nd 
BALANCING MACHINES. See Vibration Ave., Cicero 50, Ill 


7 . Graphite Metallizing Corp., 1059 Nepper- 
Test Machines BERYLLIUM COPPER (Rod, Strip, Tube, “HPN Yonkers 3. N. o 
BALLS, BEARING Insulation and Wires, Inc., 8435 Chouteau 
° Beryllium Corp. Dept. 5C, Reading 5, Pa. Ave., St. Louis 3, Mo. 
Abhott Ball Co., 60 Railroad Place, Hart- Mallory & Co., Inc., P. R, Indianapolis Speer ‘Carbon Co., St. Marys, Pa. 
ford 10, Conn. 6, Ind. Stackpole Carbon ©o., St. Marys, Pa. 


BRONZE. See Brass, Brenze & Copper 


To communicate with any manufacturer whsse nme arpears in this issue use READER INQUIRY FACILITY, page 255 


Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


BRUSH HOLDERS. See Holders. 
Commutator Brush 


BUSHINGS 


Bearing. See Bearings and Bushings. 

Composition. See Plastics-Molders. 

Fibre. See Fibre, Vulcanized. 

Glass. See Glass, Technical. 

Hermetic Seal. See Seals and Terminals, 
Hermetic. 

Mica. See Mica. 

Porcelain. See Ceramics. 

Rubber. See Rubber and Rubber 
Products 


CABINETS, SHEET METAL. See Sheet 
Metal Fabricators. 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES. 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabrics, 
Insulating 


CAPACITORS 


Aerovox Corp., New Bedford, Mass. 

Aircraft-Marine Products Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Arnhold Ceramics, Inc., 1 E. 57th, New 
York 22, N. Y. 

Astron Corp., 225 Grant Ave., Newark 
8, N. J. 

Centralab, Div. of Globe-Union, Inc., 
962E E. Keefe Ave., Milwaukee 1, Wis 

Cornell-Dubilier Electric Corp., Dept. 
H-45, South Plainfield, N. J. 

Corning Glass Works, Corning, N. Y. 
(Metallized Glass) 

Dumont-Airplane & Marine Instruments, 
Inc., 15 William, New York 5, N. Y 

= Resistor Corp., Electronics Div., Erie, 
"a. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. (Tantalum) 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Illinois Condenser Co., 1616 N. Throop 
Chicago 22, Ill 

Insulation and Wires, Inc., 3435 Choteau 
Ave., St. Louis 3, Mo. 

Johnson Co., E. F., 2009 Second Ave 
S.W,. Waseca, Minn. 

ow © Co., Inc., P. BR., Indianapolis 
6, Ind. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

Plastic Capacitors, Inc., 2511 W. Moffat, 
Chicago 47, Tl 

Radio Material Corp., 3825 N. California, 
Chicago 18, Ill. 

Sangamo Electric Co., Marion, Ill. 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Stackpole Carbon Co., St. Marys, Pa 

Vitramon Inc., Box 544M Bridgeport 1. 
Conn. 


CARBON and GRAPHITE: Contacts, 
Electrodes, Anodes, Bearings, Discs 
u Nice. Plates, Plungers, Rings, Seals, 
ete. 


Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Ill. 

~_ Resistor Corp., Electronics Div., Erie 

Pa. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

National Carbon Co., Div. Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N.Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa 

United States Graphite Co., 1621 Holland 
Saginaw, Mich. 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die 


Aluminum Co. of America, Alcoa Bidg., 
Pittsburgh 19, Pa. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook. N. J 

Litemetal Dicast. Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Parker White Metal Co.. Erie. Pa. 


CASTINGS, BRASS, BRONZE, COPPER 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Philadelphia Bronze & Brass Corp., Sub 
of P. R. Mallory & Co., Inc., 22nd and 
Master, Philadelphia 21, Pa. 


CASTINGS, DIE 


Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. 

Doehler-Jarvis Corp., Sub. of National 
Lead Co., Toledo 1, Ohio 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y._ (Zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 

Litemetal Dicast, Inc., 1935 Wildwood 
Ave., Jackson, Mich. 

Mt. Vernon Die Casting Corp., Stamford, 
Conn. = 
New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting Al- 

loys) 

Paramount Die Casting Co., St. Joseph 
5, Mich. 

Parker White Metal Co., Erie, Pa. (Alu 
minum & Zinc) 

Precision Castings Co., Inc., Fayetteville, 
i A 
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G-E Miniature VaeozSeZ* Rectifiers Provide 


60,000 Hours Life; —65C to 1306 Ambient Range 


General Electric miniature Vac-u-Sel 
rectifier stacks provide outstanding ad- 
vantages in the areas of: 

e Long life expectancy—60,000 hours 
at 35 € 

e Broad ambient temperature range 
—65 C to 130:C 

e Wide adaptability—variety of stack 
ratings to 9250 volts peak inverse. 

Vac-u-Sel is the G-E trade-mark for 
a new line of metallic rectifiers with out- 
standing electrical characteristics. 


LONG LIFE EXPECTANCY—Applications 
requiring 60,000 hours of life and more 
can be handled with assurance of highly 
dependable performance with these top- 
quality rectifier stacks. Long life is an 
inherent characteristic of these rectifiers. 
Aging (increase in forward drop) is ex- 
ceptionally low. 
BROAD AMBIENT TEMPERATURE RANGE 
All G-E miniature Vac-u-Sel rectifier 


cells are specially processed to maintain a 
high stability of characteristics over an 
ambient temperature range from —65 to 
130 C. Full voltage ratings may be used 
in all high-temperature applications, and 
current need not be derated in cases 
where shorter life is acceptable. 


WIDE ADAPTABILITY—Miniature Vac-u- 
Sel rectifiers are available in individual 
stacks rated up to 9250 volts peak in- 
verse (6500 volts RMS). Higher voltages 
may be obtained by using two or more 
stacks in series. Basic cell ratings are 2.5 
ma, 8 ma, and 25 ma (half wave). 


Vac-u-Sel rectifiers are available in a 
variety of housings. The ceramic-tube 
and metal-tube housings are hermetically 
sealed. Military specifications on pro- 
tective coatings are met by applying a 
special finish to the Textolite* tube stacks 
at additional cost, and by potting (seal- 


ing). Special housings can be offered for 
large-quantity applications. 


PROMPT SERVICE—Immediate attention 
to any proposition can be obtained by 
contacting your nearest G-E Apparatus 
Sales Office, or by writing Section 461-37, 
General Electric Co., Schenectady 5, N.Y. 


*Reg. Trade-mark of the General Ele tric Co. 





VARIETY OF HOUSINGS available for Vac-u- 
Sel rectifiers. 1) Metal-clad casing, 2) Tex- 
tolite tube, 3) Ceramic tube, 4) Nylon tube, 
5) Slotted Textolite tube. 
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... America’s Leading 


leh ade ee ole 


RELY ON Gl's quarter of a century of 
design leadership to produce the best motor 
for the job. 


COUNT ON GI engineering facilities to 
help you in the development of specific motors 
for special applications. 


DEPEND ON GI production know-how to 
speed your products down the line profitably, 


and on time! 


MODEL A 


2-pole, shaded pole AC 
induction Type 


MODEL C 


2-pole, shaded pole AC 
Induction Type 


: 


MODEL D 
4-pole, 4-coil, shaded pole 
AC Induction Type 





NEW MODEL 8B 
4-pole, 4-coil shaded pole 
AC Induction Type 























NEW MODEL €E€ 


A-pole, shaded pole AC 
induction Type 












NEW MODEL F 


2-pole, shaded pole AC 
Induction Type 













Write for complete 
specifications and 
quantity-price 

quotations! 


— 
MODEL O 
2-pole Capacitor Reversi- 
ble Type, AC only (for 6, 
12 or 24 volt) 





tHe GENERAL INDUSTRIES co. 












DEPARTMENT GL « ELYRIA, OHIO 





























Stewart Die Casting, Div. Stewart Warner 
Corp., 4535 W. Fullerton Ave., Chicago 
39, Til 


CASTINGS, INVESTMENT 


Allis-Chalmers, Milwaukee 1, Wis. 

Engineered Precision Casting Co., 
wan Rd., Matawan, N. J 

International Nickel Co., 
New York 5, 


Mata- 


Inc., 67 Wall, 
N. Y¥. (Nickel and Alloys) 


CATHODE RAY TUBES. See 
Cathode Ray. 


CEMENT, CERAMIC 

Titanium Alloy Mfg. Div 
Co,, Niagara Falls, N. 

CEMENT, INSULATING and SEALING 


Bakelite Co., A Div. of Union Carbide & 


turbon Corp., 300 Madison Ave., New 
York 17, N.Y 


Tubes, 


National Lead 
Y 


Communication Products Co » Inc., Marl- 
boro, (Monmouth County), N. J 
du Pont de Nemours & Co., (Inc.), E. I 


Finishes Dept., Wilmington 98 Del 
Durez Plastics & Chemicals, Inc., 1305 
Walck Rd., N. Tonawanda, N. Y 
General Electric Co., Chemical Div. 1 
Plastics Ave. Pittsfield Mass 
Titanium Alloy Mfg. Div., National Lead 
_Co., Niagara Falls, N. Y 
Van Cleef Bros., Inc., 


7800 Woodlawn 
Ave., Chicago 19, Ill 


Zophar Mills, Inc., 112-130 26th, Brook- 
lyn $2, N. Y. 

CERAMICS 
Standard & Special Electrical 

Porcelains (low-volt) A 

Refractory Porcelain (B) 
High-voltage Porcelain Cc) 
Cordierite D) 
Zircon Porcelain (E 
Nteatite, (Lava) (F) 
Titanates G) 
Cement- Asbestos H) 
Ferrites I) 
Alumina J) 
Sintered Metallic Oxides (KK) 

Akron Porcelain Co., 2725 Cory Ave., 


Akron 14, Ohio (AB) 
American Lava Corp., Chattanooga 5, Tenn. 
(CDEFG) 
Centralab, Div. of 


Globe-Union, Inc., 
Keefe Ave., 


Milwaukee 1, Wis 


Ceramic Specialties Co., 444 W. 6th, East 
Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 937 Grant, Akron 
11, Ohio (ABC) 

Heany Industrial 
den. Conn. (J) 

Illinois Electric Porcelain Co., P.O. Box 
_ 272, Macomb, IIL (AB) 

Knox Porcelain Corp., Knoxville 1, Tenn 
(ABC) 


Ceramic Corp., Ham- 


Manso] Ceramics Co., 140 Little, Belle 
ville 9, N. J. (F) 

Mycalex Corp. of America, 116 Clifton 
Bivd., Clifton, N. J. (Glass Bonded 
Mica) 


New Jersey Porcelain Co., New York Av« 
& Plum, Trenton 5, N. J. (ABE) 
Pass & Seymour, Inc., Solvay Station 
Syracuse 9, N. Y. (AF) 
Porcelain Products, Inc., 1241 
Findlay, Ohio 

Richardson Co., 2799 Lake, Melrose Park 
Ti. (HA) 

Rostone Corp., Lafayette, Ind. 

Square D Co., 6060 Rivard 
Mich. (A) 

Stackpole Carbon Co., St. Marys. Pa 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (BF) 

Thomas and Sons Co. R., Lisbon, Ohio (A) 

Titanium Alloy Mfg. Div., National Lead 


Sandusky 


Detroit 11 


Co., Niagara Falls, N. Y. (EG) 
U. S. Stoneware Co., Alite Div., Akron 
9. Ohio (K) 
Universal Clay Products Co., 1540 E. lst 


Sandusky, Ohio (A) 
Wisconsin Porcelain Co., 115 Market, Sun 
Prairie, Wis (ABF) 


CHAINS, BEAD. See 


Bead Chains 


CHAMBERS, TEST 


American Research Corp., 11 Brook, Bris- 
tol, Conn 

CHARGERS, BATTERY 

Ther Electric & Machine Works, 11A 8S 


Jefferson, Chicago 6, 


CHARGERS, MAGNET. See Magnetizers 


CHOPPERS, ELECTRONIC 


Atlas Coil, Inc., Cottage, 

Avion Instrument Corp., 
17, Paramus, N. J. 

Graphite Metallizing Corp 
han Ave., Yonkers 3, N 


Derby, Conn 
299 Highway No 


1059 Nepper 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 §S 
waukee 4, Wis 

Allis-Chalmers, Milwaukee 1, Wis. 

Crouse-Hinds Co., Syracuse 1, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Fasco Industries Inc., 100 Augusta, Roch- 
ester 2, N. Y 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. 

Pyle-National Co., 1388 N. 
Chicago 51, Ill. 


Second, Mil- 


Kostner Ave 


Spencer Thermostat Div. of Metals & 
Controls Corp., 105 Forest, Attleboro, 
Mass. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 








Square D Co., 4041 N. Richards, Milway 
kee 12, Wis. 

Westinghouse Electric Corp., Gatewa 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


CIRCUITS, ETCHED, PRINTED, ETC 


Aerovox Corp., New Bedford, Mass. 

Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass. 

American Lava Corp., Chattanooga 5, Tenr 

Centralab, Div of Globe-Union, Inc 
“62E E. Keefe Ave., Milwaukee 1, Wi 

Daven Co., 176 Central Ave., Newark 4 
N. J 





Erie Resistor Corp., Electronics Div., Eric 


Mycalex Corp. of America, 116 Cliftor 
Bivd., Clifton, N. d 

Sprague Electric Co., 307 Marshall, Nort 
Adams, Mass 


UL. 8. Gasket Co., Camden 1, N. J. 





CLAMPS and CLIPS, SUPPORT 


Holub Industries, Inc., 445 Elm, Syca 
more, . 

Weckesser Co., 5256 N. 
Chicago 30, Ill 


Avondale Ave 


' - 
CLAMPS and CLIPS, GROUND and | © 
TEST ; 


Burndy Engineering Co., Inc., Norwalk 
Conn 

Ilsco Corp., 5745 Mariemont Ave., Cir 
cinnati 27, Ohio 

Mueller Electric Co., 
Cleveland, 14, Ohio 

Sherman Mfg. Co., H. B., 
Mich 

Thomas & Betts Co., Inc., 28 
Elizabeth 1, N. J 


1550W E. 3is 
Battle Creek 


Butler 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-130 26th, Brook 
lyn 32, N. ¥ 


CLIPS, SNAP. See 


Snap. 


Rings, Retainer & 


CLOTH, INSULATING. See Fabrics, In 
sulating 


CLOTH, TRACING. See Tracing Clot! 
Film & Paper 


CLUTCHES 


Ceatric Cluteh Co., U, 
Woodbridge, N 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis ; 

Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. (Magnetic) 

Stearns Magnetic, Inc., 642 S. 28th, Mi 
waukee 46, Wis. (Magnetic) 

Sterling Precision Instrument Corp., 34-1 
lawrence, Flushing 54, N. ¥. (Magnetic 


S. Route 9 at Mai 


Warner Electric Brake & Clutch Co 
Dept. EM, Beloit, Wis. (Magnetic) 
X 
COAXIAL CABLE. See Wire & Cable : 
Insulated. § 
COIL CORES and FORMS 
Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass. 4 
American Lava Corp., Chattanooga : 
Tenn ’ 
Cambridge Thermionic Corp., 453 Con f 
cord, Cambridge 38, Mass. 
Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio. s 
Continental-Diamond Fibre Co., Newark 
13, Del. i 
Gries Reproducer Corp., 125 Beechwood 7 
Ave., New Rochelle, N. Y. S 3 
Mycalex Corp. of America, 116 Cliftor 3 
Blvd., Clifton, N. J é 
Paramount Paper Tube Co., 612 Lafay 


ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Til. 

Radio Cores, Inc., 9540 Tulley Ave., Oak 


cenbeSeaae 





Lawn, Ill 

Resinite Corp., Div. of Precision Paper 
Tube Co., 2035B W. Charleston, Ch 
cago 47, Ill 





Stackpole Carbon Co., St. Marys, Pa 
(Screw-type. Molded Iron) : ; 
Stevens Products, Inc., 8688 Main, East 


Orange, N. J 

Stone Paper Tube Co., Inc., 900-9 
Franklin, N.E., Washington 17, D. ‘ 
U. S. Gasket Co., Camden 1, N. J 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

American Relay & Controls Inc., Div. of 
Ohmite Mfg. Co., 3649 Howard, Skoki« 
Ill 





Caledonia Electronics & Tranformor Cort 
Dept. EM-5, Caledonia, N. Y. 

Cambridge Thermionic Corp., 453 Concor 
Cambridge 38, Mass 









Comar Electric Co., 3349 W. Addis 
Chicago 18, Ill 
Corning Glass Works, Corning, N. 


(Glass Inductance) 
Coto-Coil Co., Inc., 63 
Providence 5, R. I. 
Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, ys. 

Dano Electric Ga., 93 Main, Winste 
Conn 

Delta Electronics, Inc., Green & Oaklar 
Brooklyn 22, N. Y. 

Dormeyer Inddstries, 3424 Milwaukee Av 
Chicago 41, ° 

Federal Telephone and Radio Co., Div. of 
International Telephone and _ Telegra)! 
Corp., 100 Kingsland Rd., Clifton, N 

Five Star Co., Plants Place, Plantsvil'e, 
Conn 


Pavilion Ave 














ELECTRICAL MANUFACTURING 


ot Saal 


SaaS 


WHEN THE GOING’S 
ROUGHEST 
SPECIFY THE TOUGHEST 


CAROL CABLE COMPANY 


Division of the Crescent Company, Inc., Pawtucket, R. I. 
Serving Industry for more than 30 years 
*FOR COMPLETE INFORMATION, WRITE DEPT. EM. 
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REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 






































Please inspect this lamp carefully. A tubular 120 volt 
4 watt pilot lamp, ideally suited to signal indicator appli- 
cations, with exceptionally long life; is regularly furnished 
with candelabra screw base. Overall size is: 9/16" diam- 
eter, 1-9/16" length. May also be used as a replace- 
ment for the glow-type lamps, especially where greater 
degrees of illumination are required. 





















































The lamps illustrated above represent only a few of 
the many we now make for industry. Perhaps one of 
our present lamps may be the answer to your lamp 
problem. If not, perhaps we can develop the lamp you 
need. Won’t you consult us on your next job? 


LAMP MANUFACTURERS FOR THE 
ELECTRICAL INDUSTRY SINCE 1911 


| HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y 










































































































































































































































































engineered to meet your needs 


Careful analysis and testing of your product together with 
experienced RAE Engineers is your assurance of the best 











motor for the job. RAE offers outstanding service and 
quality in a large variety of motors in voltages up to 250, 
and up to ¥g H.P. (higher for intermittent duty) with many 
gear head motor combinations. Let us put our years of 
motor building experience to work for you. 






































Send for the ‘‘RAE"’ service sheet. 
it will help you supply the date 














AC/DC Universal 
DC Shunt wound 
DC Series wound 


necessary for recommendations and 
prices. 




















DC Compound wound 

Gear Reduction Motors 
Governor Controlled Motors 
Motors for Rheostat Control 
HB Motors for Electronic Control 




















Rae MOTOR CORP. 


2009 Kewaunee St. 
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General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Nothelfer Winding Laboratories, 111 Albe- 
marle Ave., Trenton 8, N. 

Radio Corp. of America, Tube Div., Har- 


rison, N. J. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 
Ther Electric & Machine Works, 11A 8S 
Jefferson, Chicago 6, Ill. 
Torwico Electronics, Inc., 965 Freling- 


huysen Ave., Newark 5, N. J. 

Universal Mfg. Co., 410 Hillside Ave., 
Hillside, N. J. 

COIL WINDING MACHINES 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 

Rex Rheostat Co., Baldwin, N. Y. 

Universal Winding Co., P.O. Box 1601, 
Providence 1, R. I 

COLD HEADED PARTS. See Fasteners 

COMMUTATORS 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Kirkwood Commutator Co., 4855 W. 130th, 
Cleveland 11, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Columbus 23, Ohio 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 


Ave., Chicago 39, Ill 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 


COMMUTATOR SAWS and SLITTERS 


Holub Industries, Inc., 445 Elm, Sycamor 
Ill 
Ideal Industries, 


Sycamore, Ill 


Inc., 1008 Park Ave., 


COMPARATORS, OPTICAL 


Eastman Kodak Co., Rochester 4, N. Y 








COMPOUNDS, SEALING. 
Insulating & Sealing; 
Compounds. 


See Cement, 
also Waxes and 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins 


COMPUTER COMPONENTS 


Doelcam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd Boston 35, Mass 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 
Raytheon Manufacturing Co., Equipment 
Sales Div., Dept. 6120 EM, Waltham 

54, Mass. 


CONDENSERS. See Capacitors. 


CONDUIT FITTINGS 


Appleton Electric Co., 1723 Wellington 


Ave., Chicago 13, Ill. 
Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 


Crouse-Hinds Co., Syracuse 1, N. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Il. 

Simplet Electric Co., 1008 Park Ave., 
Sycamore, IIl. 


CONNECTORS, WIRE and CABLE 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 4125 N. Main, Brock- 
ton 64, Ma: 

American Br Co., Waterbury 20, Conn. 

American Phenolic Corp., 1830 8S. 54th 
Ave., Chicago 50, Ill. 





Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

Bugele, Inc.. H. H., Toledo 4, Ohio 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cannon Electric Development Co., Dept. 
500, 8209 Humboldt, Los Angeles 31, 
Calif. 

Crouse-Hinds Co., Syracuse 1, N. Y. 


DeJur-Amsco Corp 


45-01 Northern Blvd., 
Long Island i = 


City 1, 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Holub Industries, Inc., 445 Elm, Syca- 
more, Ill 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il] 

Iisco Corp., 5745 Mariemont Ave., Cin- 
cinnati 27, Ohio 

—— cm, & FF. 204 Second Ave., 
8.V Waseca, Minn. 

Joy os ee Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Ps 

Krueger & Hudgpohl, Walsh Bldg., Cin- 
cinnati 2, Ohio 

Pass & Inc., Solvay Station, 


Seymour, 
Syracuse 9, N. Y 


Pyle-National Co., 1388 N. Kostner Ave., 


Chicago 51, Ill 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

Scintilla Div., Bendix Aviation Corp., 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


Soreng Products Corp., 9551 Soreng Ave., 


Schiller Park, Il. 

Switchcraft, Inc., 1328 N. Kostner Ave., 
Chicago 22, IIL. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill 








To communicate with any manufocturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 





CONTACTORS, MAGNETIC. See Rela 
& Contactors. 


CONTACTS and CONTACT POINTS 


a & Co., Inc., 118 Astor, Newark 

Brainin Co., C. 8., 318 Washington, M 
Vernon, N. ¥Y. 

Fansteel Metallurgical Corp., North Ch 
cago, 

General Plate Div., Metals and Contro 
Corp., 45 Forest, Attleboro, Mass 
Gibson Electric Co., 8349 Frankstow 

Ave., Pittsburgh 21, Pa. 


Graphite Metallizing Corp., 
han Ave., Yonkers 3, N. 

Makepeace Co., D. E., Div. of Union Piat 
and Wire Co., Attleboro, Mass 


1059 Nepper 
» 


Mallory & Co., Inc., P. R., Indianapol 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 
Conn. 

Stackpole Carbon Co., St. Marys, Pa 

Superior Carbon Products, Inc., 91 
George Ave., Cleveland 5, Ohio 

CONTACTS, CARBON. See Carbon 
Graphite. 


CONTACTS, HEATER PLUG and TAF 
Heyman Mfg. Co., Kenilworth 11, N. J. 


CONTAINERS, PACKAGING and SHIP 
PING. See also Boxes and Crates, Wiré 
bound 

Gaylord Container Corp., St. 

Rathborne, Hair and Ridgway 
1440 W. 2ist Place, Chicago 8, 


M 
Cc 


Louis 2, 
Box 
Til 


CONTRACT MANUFACTURING 


Aluminum Goods Manufacturing 
Manitowoc, Wis 

Atlas Precision 
Prudential Industries), 
Philadelphia, Pa. 

Chase Brass & Copper Co., 


Cc 


Products Co. (Div. of 
3801 Castor Ave 


Waterbury 2( 


Conn. 
Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 1, Wis 
Kirk and Blum Manufacturing Co., 312 


Forrer, Cincinnati 9, Ohio 
Master Appliance Mfg., Co., 
Ontario, Racine, Wis 


CONTROLLERS, MOTOR 


Bridge & 








Allen-Bradley Co., 1316 S. 2nd, Milwa 
kee 4, Wis. 

Allis-Chalmers, Milwaukee 1, Wis 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 E. 152nd, Cleve 


land 10, Ohio 
Crouse-Hinds Co., Syracuse 1, N. Y. 
Cutler-Hammer, Inc., 


1264 St. Paul Ave., 
Milwaukee 1, Wis. 
Furnas Electric Co, 1024 McKee, Batavia 
Ill. 


Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Harnischfeger Corp., Milwaukee 46, Wis 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 


General 


Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC 
See Photoelectric Controls. 


CONTROLS, PRESSURE and TEMPER- 


ATURE. See also Relays, Switches 
Thermostats. 

Acro Manufacturing Co., Columbus 16 
Ohio 

Allen-Bradley Co., 1316 S. 2nd, Milwau 
kee 4, Wis 

American General Thermostat Corp., 2064 
Bronx, New York 60, 

Assembly Products, Inc., Chesterland 14 
Ohio 


Temperature Control Co., 


Automatic Ir 
Philadelphia 44, Pa 


5234 Pulaski Ave., 


Barber-Colman Go., Dept. Q, 1403 Re 
Rockford, Ill. 

Bristol Co., Waterbury 20, Conn 

Cutler-Hammer, In 1264 St. Paul A 
Milwaukee 1, Wis. 


Edison, Inc., Thomas A., Instrument D 
Dept. 53, West Orange, N. J 

Fenwal Ine 15 Pleasant, Ashland, M 

G-V Controls, Inc., 8 Hollywood Pla: 
East Orange, N. J 

General Electric a _Apparatus Sa 
Div., Schenectady 5, z. 


Mercoid Corp., 4201 sikes Ave., Cl 
cago 41, Ill 

Robertshaw Thermostat 
Fulton Controls Co., 

Spencer Thermostat Div. 
trols Corp., 105 Forest 

Square D Co., 4041 N. Richards, 
kee 12, Wis. 


TAGliabue Instruments Div., 


Div., Roberts! 
Youngwood, Pa. 
of Metals & 

Attleboro, M 
Milwa 


Weston Ele 


trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Thermo Electric Co., 109 Fifth, Sad 
River Township, Rochelle Park P 
Office, N. J 

United Electric Controls Co., 93 Sch 
Watertown, Mass 

Wheelco Instruments Div., Barber-Coln 
Co., 1403 Rock, Rockford, Ill 

CONTROLS, REMOTE. See Push Butt 
Stations ; Relays and Contactors 
Switches. 

CONTROLS, RESISTANCE. See Re 
tors, also Rheostats. 
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Never 
a Better 
Reason 
for 
Switching 
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; Copyflex... 
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, COPYFLEX MODEL 500 } 
Here it is! The faster, easier-to-use, heavy-volume Copyflex reproduction | 
machine that sells for the low price of $3,250.00 f.0.b. Chicago. It’s your 
= best reason ever for joining the switch to Copyflex! 
hes | 
NEW! Larger front tray takes prints up to 24” x 32”. Larger machines. It uses such devices as 100,000-hour-life rated 
i rear tray takes sizes up to 30” x 42”. Extra-roomy tracing tray _ selenium rectifiers and variable transformers to assure efficient, 
va handles originals up to 12”. Special tracing stacker, variable trouble-free operation. 
2064 ep gcc iguana and print roll-up attachment are available PLUS Model 500 is free from fumes, requires no venting or 
* . lumbing. It offers such Copyflex extras as exclusive vacuum 
| P 6 aes 
Inc NEw! Model 500 gives fast, 40 f.p.m. speed. Its 4,000-watt feed, adjustable light shield, and special feed release treadle. 
= quartz ‘lamp and synchronized exposure and developer units Never has any reproduction machine offered so much. 
aseure - high contrast prints. Never have you had a better reason for trading in that old 
, NEW! Patented air-jet separator provides reliable automatic machine and joining the switch to Copyflex. Mail coupon today. 
Di separation of tracings from expose 4 sheets. 
- NEW! The electrical control system is free from vacuum 
a tubes, a common source of trouble in most other reproduction 
Sa 
Cc! ANY WAY YOU LOOK AT IT, THE NEW MODEL 500 IS YOUR BEST BUY TODAY! 
shaw Best Process! Best Machines! 
_ Best Selection of Materials! ] 
fa 
wa 


E les . 
g° Sadia Bruning Company, inc., oa. 1509 

4700 Montrose Ave., Chicago 41, 

Please send me information on a new 


Copyflex Model 500. 










Address 





Model 500 provides fast 40 f.p.m. Variable front print stacker Larger rear delivery tray handles 
speed and 46-inchprinting widthfor (optional) can be set quickly by up to 30” x 42” prints. Movable 
heavy-volume reproduction. New control knob to provide positive magnetic stops provide variable 
type indicator shows actual speed. _ stacking for prints from 6” to 24”. — stacking. 
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solve problem 


on Bush 
Jot (Coolers 


Ceiling Jet Unit Coolers, a product of the Bush 
Manufacturing Company, of West Hartford, Con- 
necticut, have the responsible job of maintaining 
continuous low temperatures in cold storage rooms. 
This calls for reliable motor operation, usually in 
the presence of high humidity. 


The Doerr 1/10 hp, 1140 rpm, Type C, permanent 
split capacitor motor selected had to be suitable for 
replacement in existing units in the field. The band 
mounting used restricts the frame diameter and 
height is also at a premium. The unusual method 
shown for mounting the capacitor provided the an- 
swer and has simplified assembly in both production 
and in servicing. 


This is another instance where Doerr has helped 
with a special design. If you have an unusual motor 
problem, please let us hear from you. 


For more information write 
for Bulletin 100, which shows 
many of the special and 
standard designs available. 


you cet MORE 


Electric Motors from 
1/30 to 5 hp. 


Standard or designed 
to your specifications. 


CEDARBURG, WISCONSIN 


CONTROLS, SERVO. See Servomechan 
isms. 


COPPER. See Brass, Bronze and Copper 


COPPER, BERYLLIUM. See Beryllium. 
CORD and TWINE, ARMATURE and 
COIL 


Insulation and Wires, Inc., 3435 Choteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., 71 Murray 
New York 7, N. Y. 

Varfiex Corp., 309 N. Jay, Rome, N. Y 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated. 


CORD, RESISTANCE LINE. See Resist 
ance Line Cords. 


CORD SETS 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass 

Belden Manufacturing Co., 4633 W. Van 
Buren, Chicago 44, Ill. 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Il. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Cords Ltd., Div. Essex Wire Corp., 121 
Dodge, DeKalb, Ill. 

Crescent Co., Carol Cable Div., Pawtucket 
_ 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass. 

Royal Electric Co., Inc., Pawtucket, R. I 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, III. 

U._8. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Whitney Blake Co., New Haven 14, Conn. 

Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 
Acme Electric Corp., 355 Water, Cuba 
ie ee 


American Lava 
Tenn. 

Arnold Engineering Co., Marengo, Il. 

Magnetics, Inc., Dept. EM.21, Butler, Pa 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

Stackpole Carbon Co., St. Marys, Pa 

Thomas & Skinner Steel Products Co., 
Inc., 1114 E. 23rd, Indianapolis 7, Ind. 

Westinghouse Electric Corp Gateway 
Center, Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


Corp., Chattanooga 5, 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 7005 Ingersol, Lan 
caster, Pa. 


COUNTERS. See also Instruments, Ele 
tronic; Relays. 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

—_ Signal Corp., 202 20th, Moline 1, 


Kellogg Switchboard and Supply Co., 79 
W. Monroe, Chicago 3, Ill 

National Acme Co., 176 E. 131st, Cleve 
land 8, Ohio. 

Production Instrument Co., 700-04 W 
Jackson Blvd., Chicago 6, Ill 

Veeder-Root, Inc., Hartford 2, Conn 


COUPLINGS, CLUTCH. See Clutches 


COUPLINGS, FLEXIBLE 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

Koppers Co., Inc., Fasts Coupling Dept., 
200 Scott, Baltimore 3, Md. 

Lord Manufacturing Co., Erie Pa 
(Bonded Rubber) 

Westinghouse Electric Corp., Gateway Cen- 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


CRYSTAL RECTIFIERS 
Metallic. 


CRYSTALS, QUARTZ 


Valpey Crystal Corp., 1245 Highland, Hol- 
liston, Mass. 

Radio Corp. of America, Tube Div., Har 
rison, N. J. 


See Rectifiers, 


CYLINDERS, AIR 


Hydro-Line Manufacturing Co., 5672 Pike 
Road, Rockford, Ill 


DECALCOMANIAS 


Meyercord Co., Dept 


D-319, 
Lake, Chicago 44, II. 


5323 W. 


DELAY LINES. See Computer Compo- 
nents. 


DIAL LIGHT ASSEMBLIES. See Lights 
Pilot & Indicator. 


DIALS and PANELS 

Chicago Thrift Etching Corp., 1555 N 
Sheffield Ave., Chicago 22, ILL a 

Mica Insulator Co., Schenectady 1, N. Y 


DIE CASTINGS. See Castings, Die 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge Blvd 
Chicago 26, Ill 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units 


DIES, LAMINATION 


Cleveland Form Tool & Die Co., 1643 
Eddy Rd., Cleveland 10, Ohio 


DIODES. See Semi-Conductors 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill. z 
Eastman Kodak Co., Rochester 4, N. Y¥ 
Keuffel & Esser Co., Hoboken, N. J. 
Ozalid, A Div. of General Aniline & Fil 
Corp., 330 Ozaway, Johnson City, N. Y 
Universal Drafting Machine Corp., 796( 
Lorain Ave., Cleveland 2, Ohio 


DRIVES, BELT 


Allis-Chalmers, Milwaukee 1, Wis. oe 

Maurey Manufacturing Corp., 2907-235 
Wabash Ave., Chicago 16, Ill. 

New York Belting & Packing Co., 1 Mar 
ket, Passaic, N. J. 

Reeves Pulley Co., Columbus, Ind. 


DRIVES, ELECTRONIC. See also Speed 
Reducers and Drives. 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis. 

General Electric Co., 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


Apparatus Sales 


DUCTS, COOLING 


Arrowhead Rubber Co 
Beach 45. Calif 


7350 Curry, Long 


DUCTS, WIRING (Control! Panel) 


Stahlin Brothers Fibre Works, Inc., Dept 
E, Belding, Mich 


DUPLICATING MACHINES, DIELESS 
See Benders, Brake & Shears 


DYNAMOMETERS 


Dynamatic Div. of Eaton Mfg. Co., Ken 
osha, Wis : ok 

General Electric Co., Schenectady, N. Y 

Robbins & Myers, Inc., Springfield 99 
Ohio : 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


ELECTRICAL SHEETS. See Steel, Elec 


trical 


ELECTRONIC COMPONENTS. See spe 


cific headings 


ELECTRONIC TUBE COMPONENTS. 
(Bases, Caps, Lead-In Wires, Stamp 
ings, Welds, Etc.) 

American Lava _ Corp., 
Tenn. 

Engineering Co., 
N. J. 


Chattanooge 


27 Wright, Newark 


ELECTROPLATING EQUIPMENT 


Ramyr Manufacturing Co., 1624 E. Fir 
Los Angeles 33, Calif 


ENAMELING SHEETS. See Steel, Com 
mercial Forms & Grades 


ENAMELS. See Lacquer, Enamels & Var 
nishes, Finishing 


EYELET ATTACHING MACHINES 
Segal, Edward, 72 Spring, New York |} 
ms Ee 


EYELETS and GROMMETS 


Chase Brass & Copper Co., Waterbury 2' 
Conn. = 
Minnesota Rubber & Gasket Co., 363( 
Wooddale Ave., Minneapolis 16, Minn 
Revere Copper & Brass, Inc., 230 Pari 

Ave., New York 17, N. Y 
Roth Rubber Co 
Chicago 50, Ill 
U. S. Gasket Co., 


1856 S. Electric Ave 
Camden 1, N. J. 


FABRICS, INSULATING. (Sheets, Tapes 
Yarns, Thread, Cord, Etc.) 


Glass-Fiber, Varnished Cambric, Cottor 
Linen, Silk, Asbestos, ete. See als 
Tape and Sheeting, Synthetic Resi 
Tubing and Sheeting, Braided Fabric 

Acme Wire Co., 1255 Dixwell Ave., Nev 
Haven 14, Conn 
Bentley, Harris Mfg. Co., 1204 Barclay 
Conshohocken, Pa 


To communicate with ony manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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New tube cap connector made of KEL-F Plastic 
insures high insulation resistance, and excellent di- 
mensional stability over a wide temperature range 
(—320° to 390°F.) for critical installations. 


KEL-F® PLASTIC IS UNIQUE. A polymer of trifluoro- 
chloroethylene, its molecular construction produces a 
combination of outstanding properties headed by excellent 
electrical characteristics, resistance to chemical attack and 
negligible deformation under load. 

KEL-F Plastic is dense, tough, and readily moldable. It has 
an operational temperature range of approximately 710°F. 
(—320° F. to 390° F.) KEL-F Plastic is non-wettable, and mois- 
ture absorption is zero! In electrical applications it can be 
used structurally as well as dielectrically— particularly in the 


critical electronic applications encountered in sub-miniatur- 
ization, automation, servo-mechanisms, etc. And, as wire in- 
sulation, KEL-F Plastic offers outstanding abrasion resistance, 
so important in aircraft and other critical installations. 
KEL-F Plastic is available as a molding compound, or in ex- 
truded film, sheeting, rods and tubing from independent fab- 
ricators. KEL-F Dispersions for bake-coating of metallic sur- 
faces are also obtainable. The complete story of KEL-F Plastic 
should be in your “ready” file. Write for special bulletins. 


THE M. W. KELLOGG COMPANY 


Chemical Manufacturing Division, P. O. Box 469, Jersey City, N. J. 
SUBSIDIARY OF PULLMAN INCORPORATED 


® Registered trademark of The M. W. Kellogg Company’s fluorocarbon polymers. 
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SPECIAL 
TRANSFORMERS 
FOR YOUR 
SPECIAL 
APPLICATIONS 


For electronic applica- 
tions, having high per- 
formance requirements, 
send your inquiry and 
specifications to Acme 
Electric. We offer engi- 
neering assistance in 
design, and complete 
manufacturing facilities 
to produce quality con- 
trolled transformers in 
production quantities. 
More than 37 years of 
experience during which 
we have designed more 
than 19,000 transformer 


types. 


ACME ELECTRIC CORPORATION 


355 WATER ST. 


CUBA, N.Y. 


West Coast: 1375 W. Jefferson Blvd., Los Angeles, Calif. 
in Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ont. 


Celanese Corp. f 2s x 
Newark 5, N. 7 po ae 
Chase & Sons, Inc., Randolph, Mass. 
Sane Diamond Fibre Co., Newark 
. Del 
Cottrell Paper Co., Inc., 88 Purchase, Fall 
River, Mass 


Dow Corning Corp., Dept. 4505, i 
Mich. ae. 
General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 
Gudebrod Bros. Silk _Co., Inc., 12 South 
12th, Philadelphia 7, Pa. 
Insulation and Wires, Inc., 
Ave., St. Louis 3, Mo. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 
Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. 
wees Manville, 


America, 


3435 Chouteau 


Box 60, New York 16, 

Mica Co., Schenectady 1, N. Y 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn. 

Mitchell-Rand gnouiatiqn Co., 71 Murray, 
New York 7, Ze 

Molded Fiberglass ‘Sheet Co., 4315 Benefit 
Ave., Ashtabula, Ohio 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J. 
New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Owens-Corning Fiberglas cop. 598 Mad- 
ison Ave., New York 22, ea 

Pittsburgh Plate Glass Co., Fiber Glass 
as 1 Gateway Center, Pittsburgh 22, 
>a 

Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa. 

Thompson Fiber Glass Co., . I., 1733 
Cordova. Los Angeles 7, Calif 

Van Cleef Bros., Inc., 7800 Woodlawn 
_Ave., Chicago 19, Tl 

Varflex Corp., 309 N. Jay, Rome, N. Y 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


FANS and BLOWERS 


American Electric Motors, Div. of Amer- 
ican Electronics, Inc 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif. 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. 

Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. 

Baenan Electric Mfg. Co., St. Louis 21, 
0 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. 

Koppers Co., Inc., 


Propeller Dept., 200 

Scott, Baltimore 3, Md. 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Peerless Electric Co., 1503 W. Market, 
Warren, Ohio 

Robbins & Myers, Inc., Propeller Div., 
Springfield 99, Ohio 


FASTENERS (Bolts & Nuts; Lock Assem- 
blies; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal Lock Spring Ausumbly Nuts 


(D) 
Screw Thread Inserts (E) 
Cold Headed and Rolled Threaded Pins, 
Studs and Special Parts (F) 
Cap Nuts (G) 
Spade Bolts (8S) 
Welding Nuts 


(Clinch-on) (N) 
Wing Nuts (W) 


Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. Y. (AF 
Gw) 

Aluminum Co. of America, Alcoa Bldg., 
Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn 
(BF) (Cold Header Screws) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (A) 

are & Johnson, Waterville 48, Conn. 

Bristol bo. Waterbury 20, Conn. (A) 

Buffalo Bolt Co., N. Tonowanda, N. Y. 
(AB) 

Burndy Engineering Co., Inc., Norwalk, 
Conn 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (ABFSW) 

Chase Brass & Copper Co., 
Conn. (ABCF) 

Continental Screw Co., 
(AB) 

Elastic Stop Nut Corp. of America, Dept. 
N67-322, 2330 Vauxhall Rd., Union, 
N. J. (ACDEN) 

Fischer Special Mfg. Co., 446 Morgan, 
Cincinnati 6, Ohio (AG) 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y¥. (GW) 
Grip Nut Co., 310-K S. Michigan Ave., 

Chicago 4, Ill. (CN) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Hassall, Inc., John. P.O. Box 2225 
Westbury, L. L, N. Y¥. (F) 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. (AB) 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (ABCDF) 

MacLean-Fogg Lock Nut Co., 5535 N. Wol- 
cott Ave., Chicago 40, Ill. (C) 

Milford Rivet & Machine Co., Milford 
Conn. (BF) 

Palnut Co.. Sub. of United-Carr Fastener 
Cee.. 66 Cordier, Irvington 11, N. J. 
(C) 


Waterbury 20 
New Bedford, Mass. 


To communicate with any manufacturer whose name appears 


Parker-Kalon Div., 
Transportation Corp., 
York 14, N. Y. (AB) 

Progressive Mfg. 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Seaboard Screw Corp., West Warwick 
R. I. (B) 

Shakeproof Div. of Illinois Tool Works 
2501 N. Keeler Ave., Chicago 39, Il 
(D) 

South Chester Corp., Southco Div., 3rd & 
N. Governor Printz Blvd., Lester, Pa 
(CDEF) 

Standard Pressed Steel Co., 
Pa. (AN) 

Thompson-Bremer & Co., Sub. American 
Machine & Foundry Co., 520 N. Dear- 
born, Chicago 10, Ill. (C) 

Tinnerman Products, Inc., P. O. Box 6688 
Cleveland 1, Ohio (D) 
United-Carr Fastener Corp., 

42, Mass. (ACDE) 

Wenco Mfg. Co., 1136 W. Hubbard, Chi- 

cago 22, Ill. (8) 


General Americar 
200 Varick, New 


Jenkintown 9 


Cambridge 


Lock & Snap Assemblies (Door Panel Shelf 
Support & Mounting, etc.) 


Camloc Fastener Corp., 53 Spring Valley 
Rd., Paramus, N. 

Dimeo.Gray Co., 210 E. Sixth, Dayton 7 
Ohio 

General Tire & Rubber Co., 
Products Div., Wabash, Ind. 

Simmons Fastener Corp., 1752 N. Broad 
way, Albany 1, N. Y. 


Industrial 


Pins—Cotter (F); Locking and Taper (G) 
Spiral Coil (M) 


Allmetal Screw Products Co., Inc., 821 

Stewart Ave., Garden City, N. Y. (F 
Anti-Corrosive Metal Products Co., Inc., 
Castleton-on-Hudson, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 20 
Conn. (F) 

Elastic atop Nut Corp. of America, Dept. 
N67 , 2330 Vauxhall Rd., Union 
N. 

Lamson & Sessions Co., 
Cleveland 2, Ohio (F) 


1981 W. 85th, 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn. 
Central Screw Co., 8501 Shields Ave., 
Chicago 9, Tl. 

Continental Screw Co., New Bedford, Mass 
Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio : 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. ‘ 
Shakeproof Div. of Illinois Tool Works 
2501 N. Keeler Ave., Chicago 39, IN 
South Chester Co., Southco Div., 3rd & N 
Governor Printz Blvd., Lester, Pa. 
United-Carr Fastener Corp., Cambridge 

42, Mass. 


Recessed Head Screws 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

Allmetal Screw Products Co., Inc., 821 
Stewart Ave., Garden City, N. 

American Screw Co., Willimantic, Conn. 

Atlantic Screw Works, Inc., 85 Charter 
Oak Ave., Hartford, Conn. 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., Waterbury 20, Conn. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. 

Chase Brass & Copper Co., 
Conn. 

Continental Screw Co., New Bedford, Mass 

Eagle Lock Co., 20 S. Main, Terreyville, 
Conn. 

Elco Tool & Screw Corp., 190 W. Green- 
wood Ave., Philadelphia 40, Pa. 

Great Lakes Screw Corp., Chicago, Ill. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. e 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 

Milford Rivet & Machine Co., Milford 


Sonn 
National Lock Corp., Rockford, Ill. 
National Screw & Manufacturing Co., 244( 
E. 75th, Cleveland 4, Ohio : 
Parker-Kalon Div., General Americar 
Transportation Corp., 200 Varick, New 
York 14, N. Y. y 
Rockford Screw Products Co., Rockford, Tl 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. ¥ 
Screw Research Association, 706 Union 
Trust Bldg., Providence 3, R. I. 
Seaboard Screw Corp., West Warwick, R.I 
Shakeproof Div. of Tilinois Tool Works 
2501 N. Keeler Ave., Chicago 39, Ill 
Southington Hardware Mfg. Co., South 
ington. Conn 
Standard Pressed Steel Co., 


Rockford, II. 


Waterbury 20, 


Jenkintown 


a. 
Wales Beech Corp., 


Rivets 

Allmetal Screw 
Stewart Ave., Garden City, N 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19, Pa. 

Anti-Corrosive Metal Products Co., Inc 
Castleton-on-Hudson, N. Y. 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, , 

Continental Screw Co., New Bedford, Mass 

du Pont de Nemours & Co. (Inc.), E. I 
Explosives Dept., Wilmington 98, Del 

Gries Reproducer Corp., 125 Beechwoo 
Ave., New Rochelle, N. Y 


Products Co., Ine 82 


in this issue use READER INQUIRY FACILITY, page 255 
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Giant battery cases 


weigh less... because 
they're made with 


DYLENE* 
_ POLYSTYRENE 


Bu battery cases like the one 
pictured are used in communica- 
tion centers and for emergency pur- 
poses. The cases were formerly made 
from rubber. Today these battery 
cases are made from Dylene polysty- 
rene. They weigh approximately 15 
pounds and will give long, depend- 
able service. 

Dylene polystyrene is being used 
to replace glass, metal and rubber 
in many industrial applications. By 
choosing the right type of Dylene 
plastic you can get such qualities as 
high impact resistance, low water 
absorption, dimensional stability, 
and high heat distortion resistance. 
Parts made from this lightweight 

| plastic can be molded in any shape 
) you need ... at low cost. 
Koppers engineers will give you 
| technical assistance in selecting the 
proper Dylene polystyrene to im- 
prove your product or reduce pro- 
duction costs. Write to us for more 
information. 


*Koppers Trademark 


Koppers , remem = 
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a ‘ 
@ 4 re | © ¥ i € % Pa. This 1344” x 14%2” x 1942” battery case, molded by the Mack Molding Company, Arlington, 
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KOPPERS CCMPANY, INC. 
CHEMICAL y N Chemical Division, Dept. EM-55, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK - BOSTON - PHILADELPHIA - ATLANTA - CHICAGO - DETROIT - HOUSTON - LOS ANGELES 








“What's cookin'?” 


“The U.S. stator is pre-baked 
several hours to drive off 
every trace of moisture 
before insulating” 




















Asbestos- 
Protection 


| gives longer life to 
every U.S. MOTOR 


“What's the dunkin' for?” 





“The stator is vibro-dipped in 
Asbestosite; wires electri- 
cally vibrated distribute 
insulation” 










« i ° 
iy "Are you bakin’ it again?” 
ro 
i, “The second baking is applied 
for 12 hours to season Asbes- 
tosite and position wires.’ 












"You already dipped it once." 


“A second dip into the Abes- 
tosite bath is made, to build 
up thickness of insulation” 





@\ “Nothing half-baked about 
Sr this, is there?“ 


“Right! A third baking cures 
the second coating to further 









“Now what?” 





Asbestos, greatest of heat-resisting elements 
and Nature’s only incombustible fiber, insulates 
U. S. motor windings. Asbestos effectively 
resists burnouts because it will withstand high 
operative temperatures, proved by 30 years of 
performance. Materials commonly used for 
insulation include varnished cloth, oiled linen, 
paper, pressboard fiber, and insulating varnish, 
but all of these will carbonize, whereas asbestos 
remains invulnerable to heat attack; hence 
longest life! 









“Windings are gun-sprayed 
with Asbestosite to form a 
smooth surface?’ 





















“Here we go again!” 








“Yes, further baking for 3 
hours hardens the coating to 
more completely protect 

windings:’ 









Exclusive in all 


U.S. MOTORS 


wee ee ew Se SS SS SO Ee ew wn nn Se 
| 


U. S. ELECTRICAL MOTORS Inc. 


“Here comes the gun again!" 


“A final spray of asbestos 
compound is applied to pro- 
vide very hard moisture- 


P. O. Box 2058, Los Angeles 54, Calif. or Milford, Conn. resistant finish”’ 


Send Booklet (s) showing advantages of asbestos-protection in 
(0 Veridrives []Uniclosed Motors [] Totally-Enclosed Motors 












CD Syncrogear Motors a ; 
"This is where! came in.” 
COMPANY. “A fifth and final bake of 12 
hours insures impervious 
ADDRESS surface of coil insulation.’ 





! 
| 
| 
| NAME 
| 
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er Co. H. M., 8204 Lehigh Ave., FIBRE, VULCANIZED. (Board, Sheet, 

lorton Grove, Il. Rod, Tubing). 

‘call, Inc., John, P.O. Box 2225 West- Continental-Diamond Fibre Co., Newark 
ry. Tadeo BT 13, Del. 

stone Bolt & Nut Corp., 127 Church, Insulation and Wires, Inc., 3435 Chouteau 

ew York 7, N. Y. Ave., St. Louis 3, Mo. ae: : 

ford Rivet & Machine Co., Milford, Insulation Manufacturers Corp., 565 W 
nr Washington Blvd., Chicago 6, Il. 
ressive Mfg. Co., 44 Norwood, Tor- Miltchell-Rand Insulation Co., 51 Murray, 
ton, Conn. New York 7, N. Y¥ 


il. Burdsall & Ward Bolt and Nut National Vulcanized Fibre Co., Wilming- 
Port Chester, N. Y. ton 99, Del 
Chester Co., Southco Div., 3rd & Spaulding Fibre Co., Inc., Tonawanda 
<. Governor Printz Blvd., Lester, Pa. MN. : 
lar Rivet & Stud Co., Wollaston 70, ~~ peers Fiee Works, Inc., Dept 
») Selding, Mich 
Mass. 4 &, 


Taylor Fibre Co., Norristown, Pa. 
, ‘ap and Set. Machine (H); Self West Virginia Pulp and Paper Co., 230 
a , 7 Park Ave., New York 17, N. Y. 
AP Psi 


netal Screw Products Co., Inc., 821 


stewart Ave., Garden City, N. Y. FILTER ELEMENTS, POWDERED 


minum Co. of America, Alcoa Bldg., METAL 

‘ittsburgh 19, Pa. Amplex Div. of Chrysler Corp., Dept. 
erican Screw Co., Willimantic, Conn. E-4, Detroit 31, Mich 

HJ) Sound Brook Oil-Less Bearing Co., Bound 
i-Corrosive Metal Products Co., Inc., Brook, N. J 

Castleton-on-Hudson, N.Y. (H) Radio Cores, Inc., 9540 Tulley Ave., Oak 
uke & Johnson, Waterville 48, Conn. Lawn, Il. 


tol Co., Waterbury 20, Conn. (H) 
al Sc 4o., 3501 Shields Ave., 
coleane jt. (HJ) Po FILTERS, RADIO 


ase Brass & Copper Co., Waterbury 20, Aerovox Corp., New Bedford, Mass. 





Conn. (HJ) Astron Corp., 225 Grant Ave., Newark 8, 
inental Screw Co., New Bedford, Mass. N. J. 
HJ) Dumont-Airplane & Marine Instruments 
rper Co., H. M., 8204 Lehigh Ave., Inc., 15 William, New York 5, N. Y 
Morton Grove, Ill. (J) o Federal Telephone and Radio Co., Div 
all, Inc., John, P.U. Box 2225, West- of International Telephone and Tele 
“A a ee ee A graph Corp., 100 Kingsland Rd., Clif 
ceystone Bolt & Nut Corp., 127 Church, ton, N. J. 
New York 7, N. Y¥. (HJ) Filtron Co., Inc., 131-05 Fowler Ave. 
son & Sessions Co., 1981 W. 85th, Flushing 55, N. Y. 
Cleveland 2, Ohio (HJ) General Electric Co., Apparatus Sales 


Milford Rivet & Machine Co., Milford, Div., Schenectady 5, N. Y 


Conn. (HJ) 5 Mallory & Co., Inc., P. R., Indianapolis 

Parker-Kalon Div., General American 6, Ind 

transportation Corp., 200 Varick, New Sprague Electric Co., 307 Marshall, North 
York 14, N. ¥. (HJ) Adams, Mass. 

Progressive Mfg. Co., 44 Norwood, Tor- Torwico Electronics, Inc., 965 Freling- 
ngton, Conn. (H) huysen Ave., Newark 5, N. J. 





Russell, Burdsall & Ward Bolt and Nut 


o., Port Chester, N. Y. (HJ) : 
Shakeproof Div. of Illinois Tool Works, FINISHES, PRODUCT. See Lacquers, 


1 N. Keeler Ave., Chicago 39, Ll. Enamels, Paints and Varnishes. 
H) 


South Chester Corp., Southco Div., 3rd & FLUORESCENT LAMP AUXILIARIES 
N. Governor Printz Blvd., Lester, Pa. 


1) Includes Adapters, Ballasts, Compen- 
Standard Pressed Steel Co., Jenkintown 9, sators, Control Units Starters and 
Pa. (H) Transformers. For Resistors, see Re- 
United-Carr Fastener Corp., Cambridge 42, sistors, Instrument & Radio; also Ca- 
Mass (HJ) pacitors, 
Acme Electric Corp., 355 Water, Cuba 
Washers—Flat (K); Lock and Spring (L) ‘ Ns Me o ; : 
a aa ale -: E 91 Aerovox Corp., New Bedford, Mass. 
a eee oe cee | — i “ 8 , Chicago Standard Transformer Corp., Div 
Anti-Corrosive Metal Products “Co., Inc., 96 Fssex Wire, 3501 Addison, Chicag« 
Castleton-on-Hudson, N. Y. (L) io - ‘ : 
aoe —.- : General Electric Co., Construction Mate 
A ‘ — Spring Corp., Bristol, Conn. rials Div., Bridgeport 2, Conn. 
m * Minemterturia C 306 Stack, Sola 7 77 eae Co., 4633 W. 16th, Chicago 
a j . . D—- _— - ’ 7 P 50, LL. 
Bent e: or — pl ga Associated Sprague Electric Co., 307 Marshall, North 
arias aie : ‘ane *¢ Adams, Mass 
ee ee — —. Westinghouse Electric Corp., Gateway 


- ’ ‘ : Center, Bldg. No. 3, 401 Liberty Ave., 
ee ORs 40300 Plymouth Rd., Pittsburgh 22, Pa. 
B-G-K Cook Plant Div., Associated 
Spring Corp., Ann Arbor, ee. (KL) FOILS, WIRE MARKING 
Blake & Johnson, Waterville 48, Conn. Kingsley nia 2 ‘ae . . 
4 ae i : , ° Kingsley Stamping Machine Co., 160¢ 
. ace Eee, > Copper Co., Waterbury 20, Cahuenga, Hollywood 28, Calif. 
Continental Screw Co., New Bedford, Mass. 
KL FOOT SWITCHES. See Switches. 
Dunbar Bros, Co., Div. Associated Spring 
orp., Bristol, Conn. 
Garrett Co., Inc., George K., Philadelphia FORGINGS 
i, Pa. (KL) American Brass Co., Waterbury 20, Conn 





Gibson Co., William D., Diy. Associated hase Brass & Copper Co., W aterbury 20 
Spring Corp., 1800 Clybourn Ave., Chi- Conn. 
14, Ill. (KL) Philadelphia Bronze & Brass Corp., Sub 
Harper Co H. M., 8204 Lehigh Ave., of P. R. Mallory & Co., Inc., 22nd 
Morton Grove, Ill. (L) and Master, Philadelphia 21, Pa. 
Keystone Bolt & Nut Corp., 127 Church, Revere Copper & Brass, In 230 Park 
New York 7, N. ¥. (KL) Ave., New York 17, N. Y. (Non-ferrous) 
Lamson & Sessions Co, 1981 W. 85th, Ryerson & Son, Inc., Joseph T., Chicago 
Cleveland 2, Ohio (KE) Til. 


Manross & Sons Co., F. N., Div., Asso- 
iated Spring Corp., Bristol, Conn. (KL) c f 

Milwaukee Divy., Associated Spring Corp. FRAMES, MOTOR. See Motor and Ger 
341 E. Erie, Milwaukee, Wis. (KL) erator Shells 

National Lock Washer Co., 40 Hermon, 
Newark 5, N. J. (L) 

Ohio Div., Associated Spring Corp., 1712 
E. ist, Dayton, Ohio (KL) 

Palnut Co., Sub. of United-Carr Fastener FUSE HOLDERS, MOUNTINGS and 


FREQUENCY METERS. See Instruments 


Corp., 66 Cordier, Irvington 11, N. J. CLIPS 

L) Alden Products Co., 4125 N. Main, Brock 
Raymond Mfg. Co., Div., Associated Spring ton 64, Mass. sie 

Corp., Corry, Pa. (KL) Burndy Engineerir Co., Inc., Norwalk 
Reliance Diy., Eaton Mfg. Co., 504 Charles Conn. - ‘i ; eae 


Ave., S.E., Massillon, Ohio (L) Holub Industries, Inc., 445 Elm, Sycamore 
Russell, Burdsall & Ward Bolt and Nut Ill. F 


( Port Chester, N. Y. Ideal Industries, Inc., 1008 Park Ave 
Shakeproof Div. of Illinois Tool Works, Sycamore, lL. rae aed en 
01 N. Keeler Ave., Chicago 39, Ill f[isco Corp., 5745 Mariemont Ave., Cin- 
L) J . cinnati 27, Ohio 
South Chester Corp., Southco Div., 3rd_& Jones Div., Howard B., Cinch Mfg. Corp 
N. Governor Printz Blvd., Lester, Pa. Chicago 24, Ill 
L) Raytheon Mfg. Co., Equipment Sales Div 
I - ipson-Bremer & Co., Sub. American Dept. 6120-EM, Waltham 54, Mass. — 
achine & Foundry Co., 520 N. Dear- Sherman Mfg. Co.. H. B.. Battle Creek 
rn, Chicago 10, Ill. (KL) ee ee 
ted-Carr Fastener Corp., Cambridge Square D Co., 6060 Rivard, Detroit 11, 


i Mass. (L) Mich. 
Vrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. (KL) 


FUSES 
FELT ~~ Engineering Co., Inc., Norwalk 
0 . 
erican Felt Co., 16 Glenville Rd., General Electric (Co., Apparatus Sales 
Glenville, Conn Div., Schenectady 5, N. Y. 
stern Felt Works, 4021-4139 W. Ogden Milwaukee Resistor Co., 706 W. Virginia 
Ave., Chicago 23, Ill. Ave., Milwaukee 4, Wis 
Royal Electric Co., Inc., Pawtucket, R. I 
z Westinghouse Electric Corp., Gateway 
‘BRE, PHENOLIC. See Plastics, Lami- Center, Bldg. No. 3, 401 Liberty Ave., 
ated. Pittsburgh 22, Pa. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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| 


out of wire | 
harnesses again? 





Play safe .. . avoid shutdowns! Essex delivers 
quality wire assemblies to your plant on time. 
Ample material inventories plus automation 
techniques and self-component supply make it 
possible—and profitable for you. 


KLET Loo 
FREE INFORMATIVE BOO s aan, 


Write today for “Harness Ins and Outs,” a “SaS) 
new 20-page wire assembly check list. a = 


Wire Assembly Division 


ESSEX WIRE CORPORATION 


MONTICELLO, INDIANA 





WIRE PRODUCTS 
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Place you in the 
DRIVER'S SEAT... 


You're always swre your coils are exactly right when Dano 
makes them. Step by step, every Dano Coil is skillfully 
made by coil experts whose experience and equipment 
combined with the latest quality control methods mean 
the ultimate in coil performance for you. 


DANO INCAPSULATED COILS 


New products are constantly demanding new types of 
coils and Dano continues to provide the answers by in- 
capsulating coils in either Polyester Resins or Epoxy 
Resins also by designing coils for high temperature appli- 
cations. 


If you depend on coils to exact specifications—it’s no 
problem when you deal with Dano. 


Call or write today and Dano’s quote will be on 
the way. 


& Coils for High Temperature Application 


> Form Wound 
> Bakelite Bobbin 
> Acetate Bobbin 


> Incapsulated Coils 
> Paper Section 
& Cotton Interweave 


e Also, Transformers Made to Order 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 





GAGES, TEMPERATURE, PRESSURE 
and VACUUM 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J 

TAGliabue Instrument Div., Weston Elec- 
trical Instrument Corp 614 Freling- 
huysen Ave., Newark 5, N. J 

Wheelco Instruments Div Barber-Colman 
Co., 1403 Rock, Rockford, ITIL 


GALVANOMETERS. See Instruments. 


GASKETS 


American Felt Co., 16 Glenville Rd, 
Glenville, onn 

Armstre Cork Co 7005 Ingersol, Lan- 
caster Pa. (Cork and Kubber Composi 
tions) 

Auburn Manufacturing Co., 306 Stack, 
Middletown, Conn, 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22, Ill. 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Ill 

Feilters Co., 205 South Boston 11, Mass. 

Garlock Packing Co Palmyra, N. Y. 

Johns - Manville Box 60, New York 16, 
N. Y 

Metal Textile Corp., Roselle, N. J. (Ele 
tronic Shielding) 

Minnesota Rubber & Gasket Co 3630 
Wooddale Ave Minneapolis 16, Minn. 

Raybestos-Manhattan, Inc., Asbestos Tex- 
tile Div., Manheim, Pa 

Roth Rubber Co., 1856 S. 54th Ave., Chi- 
cago 50, Ill. 

U. S. Gasket Ce Camden 1, N. J. 

uU. 8 Rubber Co., Rockefeller Center 
New York 20, N. Y. 

Western Felt Works 4035-4117 Ogden 
Ave., Chicago 23, Il. 


GEARMOTORS. See Motors. 


GEARS and PINIONS 


Amplex Diy. of Chrysler Corp., Dept. E-4, 
Detroit 31, Mich 

Atlas Precision Products Co. (Div. of 
Prudential Industries), 3801 Castor Ave., 
Philadelphia 24, Pa. 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Ill 

Cone-Drive Gears Div., Michigan Tool 
Co., 7171 E. MeNichols Rd., Detroit 
12, Mich 

Continentai-Diamond Fibre Co 
13, Del 

Franke Gear Works, Inc., 1922 W. Co- 
lumbia Ave., Chicago 26 

Gear Specialties In 2635 J, Medill 
Ave., Chicago 47, Ill. 

Gries Reproducer Corp 
Ave., New Kochelle, N 

Process Gear Co Inc., 4612 W. Fuller- 
ton Ave., Chicago 3¥, Ill 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

Shakeproof Div. of Illinois Tool Works, 
2501 N. Keeler Ave Chicago 39, IIL 

United States Graphite Ce 1621 Holland, 
Saginaw, Mich. 

Westinghous¢ Electric Corp Gateway 
Center, Bidg. No 401 Liberty Ave. 

Pittsburgh 22, Pa. 


Newark 


Beechwood 


GENERATORS. See Motors 


GENERATORS, ELECTRONIC 


Avion Instrument Corp., 299 Highway No 
17, Paramus, N. J. 

Bogue Electric Manufacturing Co., 60 
lowa Ave Paterson 3, N. J 

Daven Co., 176 Central Ave., Newark 4 
N. 

Electric Indicator Co., Inc., 105 Camp 
Ave., Springdale, Conn 

General Electric Co., Apparatus Sales Di 
Schenectady 5, N ; 

General Electric Co., Electronics Div 
Electronics Park, Syracuse 1, N. Y. 

Howard Industrie lr Dept. EM-5, 1760 
State, Racine, Wis. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 
Servo Corp. of America, New Hyde Park 
NM. &. 

Southwestern Industrial Electronics Co., 
2831 Post Oak Rd., P.O. 30x 13058, 
Houston, Texas 


GERMANIUM DIODES. See Semi-Con 
luctors, also Rectifiers, Metallic. 


GLASS-BONDED MICA 

Continental-Diamond Fibre Co., 

, Del 

eral tlectric Co. Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

Mycalex Carp. of America, 116 Clifton 
Blvd., Clifton, N. J 


Newark 


GLASS-FIBER, YARNS, CLOTHS and 
TAPE. See Fabrics, Insulating. 


GLASS, TECHNICAL 


Corning Glass Works, Corning, N. Y. 
Kopp Glas Inc., Swissvale, Pa. 

Mansol Ceramics Co., 140 Little, Belle 
ville, N. J 

Pittsburgh Plate Glass Co., 
Center, Pittsburgh 22, Pa. 


Gateway 


GOLD, ROLLED. (Plate and Wire) 
American Silver Co Inc., 36-02 Prince 
Flushing 54, N. Y. 
Baker & Co., Inc., 113 Astor, Newark 
N. J 
General Plate Div., Metals & Controls 
I 45 orest, Attleboro, Mass 


Handy & Harman, 82 Fulton, New York 
8 
a 
Makepeace Co., D. E., of Union Plate 
ind Wire Co d ebor« Mass 
Ney Co., J. M é | Hartford 1 
Conn 


GRAPHITE. See Carbon and Graphite 


GREASE, BEARING 


Dow Corning Cort Dept 05, Mid 
land, Mich. (Silicone) 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mf Co., Kenilworth 1, N. J 

Pyle tio ( 388 N. Kostner Ave 
Chicago 51 ll 

Walker Cc George, 118 Amsterdam Ave 
Passai N. J 


HARNESSES and ASSEMBLIES, WIRE 

Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass 

Belden Mfg. Co., 4633 W. Van Burer 
Chicago 44, Ill 

Columbia Wire & Supply Co., 2850 Irving 
Park Rd., Chicago 18, Ill 

( ish Wire Co., 50 Church, New York 
i> es 

cre or arol able Driv 
R. I 

Drake Manu zy Co., 1711 W. Hub 
bard, Chicago 

Essex Wire p., Wire Assembly Div 
Monticel t 

General Electric Co Construction Mate 
rials Div Bridgeport 2, Conn 

Joy Manufacturing Co Henry W. Olive 
Bldg Pittsburgh 22, Pa 

Phalo Plastics Corp., Commercial & Fos 
ter, Worcester 8, Mass 

Runzel Cord & Wire Co 1723-31 Mont 
rose Ave Chicago 41, Il 

Switcheraft ; N. Halsted, Chi 
Age 2 l 

Whitney B Co., New Haven 14, Conn 

Wire Stripper Co., 1729 Eastham Ave 
East Cleveland 12, Ohio 


Pawtucke 


HEADPHONES and HEADSETS 


Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 11, Il. 


HEATING ELEMENTS and UNITS 


Carborundum Co., Globar Div., Niagars 
Falls, N. Y¥ 
Cutier-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 
Ferrod Mfg Co., Sub. of Ferro Corp 
605 N. River, Baavia, Tl 
General Electric Co Apparatus Sale 
Div Schenectady 5, N. Y 
Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 
Still-Man Co 129 E. 164th New Yorl 
: N. ¥ 
Homer City, Pa 
ilectric Co., Danvers 2, Mass 
Electri Mf Co., 1362 Fergusor 
St. Louis 14, Mo 
Westinghouse Electric Corp., 160 Mercer 
Meadville, Pa 


HERMETIC SEALS. See Seals and Ter 


minal Hermeti 


HIGH-FREQUENCY HEATING UNITS 

Allis-Chalmers Milwaukee 1, Wis. 

General  Electri Co., Apparatus Sale 
Div.. Schenectady 5, N. Y 

Radio Rec 0 Inc., Semi-Conductor 
Dis., 2 7. 19t New York 14, N. Y 

Westinghouse rlect Corp Gateway 
enter, Bldg. No. 3, 401 Liberty Ave 


burgh 22, a. 


HIGH NICKEL ALLOYS, See Nickel an 
Nickel Alloy 


HOISTS, PNEUMATIC. See Pneumatic 


Tools and Equipment 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 121 
Garden, Philadelphia 23, Pa 
Metallizing Corp 1059 Neg 
Ave., Yonkers 3, N. Y 
‘orp. of America, 116 Cliftor 
‘lifton, N. J Glass Bonde 


Mfg. Co., 4211 W. Lake 
» 1 
l Electronents Div., Midwest 
Molding & Mfg. Co 1630 W. Fuller 
ton Ave Chicago 39, Ill 


IMMERSION HEATER UNITS See Heat 
ing Elements & Units 


IMPREGNATING COMPOUNDS. See Ce 
ment Insulating and Sealing; Waxe 


nd Compounds. 
INDICATORS, HEAT. See Thermometers 
INDICATORS, SPEED. See Tachometers 


INDUCTION HEATING. See High-Fre 


queny Heating Units 


INFRA-RED LAMPS. See Iamps, Incan 
Jescent and Infra-red. 


INSTRUMENTS, ELECTRICAL MEAS 
URING and TESTING 

\ e Electr Corp > Water, Cu 
a 

Aerovox Corp., New 3edford, Mass 
Assembly Products Inc., Chesterland 14 
Ohio 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 


ELECTRICAL MANUFACTURIN(‘ 











OLN aa 


—— | ee )- 


VAPOR-PROOF IRONS 
Sealed elements impervious to flux and other vapors. 
Field-proved longer life, greater efficiency. Heat radiat- 
ing fins. 125 watts —%" tip... 225 watts—%" tip. 


THERMOSTATIC | 
HEAT CONTROL Oe, 


° ° sate 
Keeps any iron at right tem- ¢ 
perature. en 
SS - 


Magic cup removes oxide 
with twist of wrist. 


Increases operator's efficiency. 
Protects against fires and burns. 


Assures longer service life 
for irons. 


Cuts operating costs. 


SOLDER POTS 

(WITH OR WITHOUT THERMOSTATS) 
A range of sizes and shapes for 
every requirement of production 
soldering. Long-lasting, replace- 
able elements. Superior Drake 
quality throughout. Detachable 
cords and plugs. 


Coming Soon—Thermostatic Controlled Solder Dip Pots for Printed Circuits 
Write today for catalog 


1) 59:06 9 2h 9 COR) <4 6 0 | eee 





time switches — 

motor starters — 

lighting — equipment 
control — all applications 
requiring complete reliability and long service life. 
All parts are accessible—readily inspected, easily 
replaced. Full floating armature permits perfect 
, magnetic seating, silences AC hum. 

Contacts are copper to copper. Heavy compres- 
sion springs assure contact pressure, quick opening. 
ss Coil will not overheat in 24-hr. continuous service. 

Zenith contactors are made for severe 
duty. Capacities to 400 amps. 


Send for this handy new bulletin : 


See classified telephone directory 
for name of local distributor ’ =f 





ZENITH ELECTRIC CO. 


1832 WEST WALTON STREET + CHICAGO 10, ILLINOIS 










IN‘ 





MAY 1955 
















OHMITE 


AMRECON' 


RELAYS 


High quality, general purpose 
relays featuring compactness, | 
dependability and long life! | 





MODEL DO MODEL DOS 


Ideal for mobile equipment | Meets rigorous aircraft 
and aircraft. Contact Rat- | standards. Contact Rating: 
ing: 10 amp at 115 VAC or | 15 amp at 115 VAC or 32 
32 VDC noninductive load. | VDC noninductive load. 





MODEL TKL 


Miniature of long telephone 
type relay. Contact Rating: 
1 amp at 115 VAC or 32 
VDC noninductive. 


MODEL DOSY 


Twin coils provide extra 
sensitivity. Contact Rating: 
15 amp at 115 VAC or 32 
VDC noninductive load. 


30 TYPES 

| AVAILABLE 

| FROM STOCK 
Write for 
| Catalog 
| R-10 

| 

| 

| 





MODEL TG 


American Relay 
& Controls, Inc. 
3649 Howard St. 
Skokie, Ill. 
| (Suburb of Chicago) 


a subsidiary of 


ORAITE 


Use where fine adjustment 
is needed. Contact Rating: 
1 amp at 115 VAC or 32 | 
VDC noninductive. 


MANUFACTURING COMPANY 
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Associated Research Inc 
Chicago 18, IIL. 

Automatic Temperature Control Co., In 
5234 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Burlington Instrument Co., 125 Third, 
Burlington, Iowa 

on 176 Central Ave., Newark 4 

DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 
Doelcam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd Boston 35, Mass 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton N. J 
Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Holub Industries, Inc 445 Elm, Sycamore, 
lil 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il 

Industrial Test Equipment Co., 55 E. 11th, 
New York 3, N. Y. 

International Instruments, Inc., P.O. Box 
2954, New Haven 15, Conn 


, 3794 W. Belmont, 


National Pneumatic Co., Inc., and Holtzer 
Cabot Divs., 125 Amory, Boston 19, 
Mass. 

Radio Corp. of America, Tube Div., Har- 
rison, N 


Roller-Smith Co., 1000 Eighth Ave., Beth- 
lehem, Pa. 

Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, IIL 

Southwestern Industrial Electronics Corp., 
P.O. Box 13058, 2381 Post Oak Rud., 
Houston, Texas 

Sterling Manufacturing Co., 7201 Went- 
worth Ave., Cleveland 2, Ohio 

Sterling Precision Instrument Corp., 34-17 
Lawrence, Flushing 54, N. Y 

Waterman Products Co.,° Inc., 2445-63 
Emerald, Philadelphia 25, Pa. (Oscillo- 





lad 





scope) 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 





Pittsburgh 22, Pa 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instrument Div Barber-Colman 
Co., 1403 Rock, Rockford, Ill 


Triple “M” makes 
Precision Molded Components 


for Top Names in the Motor Industry 


US es 


BRUSH’HOLDERS AND COMMUTATORS 


INSTRUMENTS, ELECTRONIC. (See 
also Oscilloscopes, Recorders). 


Automatic Temperature Control Co., Ine. 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

oe e. 176 Central Ave., Newark 4, 


Doelcam, Div of Minneapolis-Honeywell 
Soldiers Field Rd Boston 35, Mass 
Du Mont Laboratories Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 


oxy 


General Electric Co., Apparatus Sales 
e e 4 Div., Schenectady 5, N. Y. 
Hastings Instrument Co., Inc., Hampton 
‘ey e@ d 10, Va. 
Hewett-Packard Co 2705E Page Mill 
a. > " 
AND MANUFACTURING COMPANY eg 










Industrial Test Equipment Co., 55 East 
llth, New York 3, N. Y. 

ar a Inc., 1607 Flower, Glendale, 
Calif. 

Magnetic Amplifiers, Inc., 632 Tinton Ave., 
New York 55, N. Y 

Sanborn Co., Industrial Div., 195 Massa- 
chusetts Ave., Cambridge 39, Mass. 

Servo Corp. of America, New Hyde Park, 
Mm, Es 

Simpson Electric Co., 5202 W. McKinzie, 
Chicago 44, Ill 

Weston Electrical Instrument Co. 614 
Frelinghuysen Ave., Newark 5, N. J. 


4630.W>-Fullerton Avenue 
Chicago 35, illinois 


" é 


& 





INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp 355 Water, Cuba, 
se A 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y 

Doelcam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd., Boston 35, Mass 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Radio Frequency Laboratories, Inc., Boon- 
ton 9, N. J. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

| Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 
Wheelco Instruments Div., Barber-Colman 

Co., 1403 Rock, Rockford, Ill 


INSULATING MATERIALS. See follow- 
ing specific headings 
Cement, Insulating and Sealing 
Ceramics 
Cork and Cork Composition 
Fabrics, Insulating 
Felt 
Fibre, Vulcanized 
Glass-Bonded Mica 
Insulation, Wire and Cable 
Mica, Molded and Laminated 
Paper, Insulating 
Plastics, Molding. Laminating, Cast- 
ing and Extrusion Compounds 
Porcelain 
Rubber and Rubber Products 
Silicones 
Sleeving and Tape, Asbestos 
Tape, Friction and Splice 





Tape and Sheeting, Synthetic Resin 

Tubing, Paper S 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving, Extruded Plastic 

Varnishes, Compounds and Resins, In 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


American Lava Corp., Chattanooga 5 
Tenn. 

Bakelite Co., A Div. of Union Carbide 
& Carbon Corp., 300 Madison Ave 
New York 17, N. Y¥ 

Dobeckmun Co., 3201 Monroe Ave., Cleve 
land 13, Ohio 

Dow Corning Corp Dept 1505, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co., (Inc.), E. I 
Wilmington 98, Del eae 

Eastman Kodak Co., Rochester 4, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Goodrich Chemical Co., B. F., Div. of 
B. F. Goodrich Co Dept. BK.3, Ros 
Bldg., Cleveland 15, Ohio 7 

Kellogg Co., M. W., Chemical Mfg. Div 
Danforth Ave., Jersey City 5, N. J 

Oronite Chemical Co., 38 Sansome, Sar 
Francisco 4, Calif. : 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Uv. 8 Rubber Co Rockefeller Center 
New York 20, N. Y 


IRONS, SOLDERING. See Solderir 
Equipment 


ISOLATORS, VIBRATION and SHOCK 
See Mountings, Rubber & Synthetic 


JEWEL, LIGHT ASSEMBLIES. Se 
Lights, Pilot and Indicator. 


KNOBS and HANDLES, STOCK 
MOLDED 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill 


Davies Molding Co. Harry, 1428 N 
Wells, Chicago 10, IIl. a 

Dimeo-Gray Co., 710 E. Sixth, Dayton 
Ohio 


General American Transportation Corp 
Plastics Div., 135 S. La Salle, Chicag 
90, Ill. 

Kurz-Kasch, Inc., 1419 8S. Broadway, Day 
ton 1, Ohio E 

Midwest Molding & Mfg. Co., 4630 W 
Fullerton Ave., Chicago 39, Ill 

Raytheon Mfg. C¢ Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Richardson Co., 2799 Lake, Melrose Park 
Til 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Ill 


LACQUERS, ENAMELS, PAINTS and 
VARNISHES, FINISHING 

Allied Research Products, Inc., 4004-06 
E. Monument, Baltimore 5, Md. 

Aluminum Co. of America, Alcoa Bldg 
Pittsburgh 19, Pa. 

Bakelite Ce., A Div. of Union Carbide 
& Carbon Corp., 300 Madison Ave 
New York 17, N 


Dow Corning Corp Dept 1505, M 
land, Mich. (Silicone Resins & Var- 
nishes) 

du Pont de Nemours & Co., (Inc.), E. I 


Finishes Dept., Wilmington 98, Del. 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 
Pittsburgh Plate Glass Co., 1 Gateway 
Center, Pittsburgh 22, Pa 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 

Baker & Co., Inc., 113 Astor, Newark 
N. J. 

Brainin Co., C. S., 320 Washington, Mt 
Vernon, N. Y¥ 

General Plate Div., Metals and Control 
Corp., 45 Forest, Attleboro, Mass 

Handy & Harman, 82 Fulton, New York 
38, N. Y. 

Makepeace Co., D. E Div. of Unior 
Plate and Wire Co., Attleboro, Mass 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 


Magnetics, Inc., Dept. EM-21, Butler, Pa 
Thomas & Skinner Steel Products C« 
1114 E. 23rd, Indianapolis 7, Ind. 


LAMPS, FLUORESCENT 

General Electric Co., Nela Park, Cleve 
land 12, Ohio 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


LAMPS, INCANDESCENT and 
INFRA-RED 


General Electric Co., Nela Park, Clevelan 
12, @hio 

Westinghouse Electric Corp., Gatewa 
Center Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


LAMPS, MERCURY VAPOR 

General Electric Co., Nela Park, Clevelan 
12, Ohio 

Westinghouse Electric Corp., Gateway 
Center Bidg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


LAMPS, MINIATURE (Pilot and Indi 
eator) 

Chicago Miniature Lamp Works, 1500 N 

Ogden, Chicago 10, Ill. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 


ELECTRICAL MANUFACTURIN( 






























Splash-proof and dust-proof 
Water, oil or dust cannot get into these 
rugged steel wiring boxes. THEY COMPLY 
WITH J.I.C. ELECTRICAL SPECIFICATIONS 
FOR JUNCTION BOXES. No screw holes in 
cover and no knockouts to admit liquids. 
Cover can be removed by loosening one 
exterior screw. Neoprene rubber gasket on 
cover provides tight seal. Note removable 
panel plate and external mounting feet. 





Removable panel plate 
simplifies mounting 
terminal strips and 
eliminates bolt holes 
through bottom of box. 








Ideal for machine tool wiring 
Oil, chips or water in the control circuit can 
cause costly machine ‘‘down time’’. Hoff- 
man J.I.C. wiring boxes help eliminate this 
trouble. Many machine tool buyers now 
demand that electrical controls and termi- 













Write for 
literature or 
memo sample. 















Standard sizes are: 





















=< 47x 3° . ° *) as 

6’x 4"x3" nal strips be enclosed in oil-tight boxes. 

6° =x 86° =x 4’ 

8”"x 6x3’ ‘ . 

10"x 8x4" HOFFMAN Beautifully finished 

2”x 10" x 5” : 

Pao the cine ENGINEERING CORPORATION in a durable baked enamel grey hammer- 

14”x 12”x6 : 

16” x 14” x 6” nisi inti i tone paint. Ford, General Motors and 
fae aie: as: oom ieehitbetitiiaaiieiien Chrysler are some of the users of these new 

Anoka, Minnesota, Depf. EM-25 junction boxes. 





SPEEDCRAFT 


fully automatic—air powered 


CABLE STRIPPER 


Strips up to largest size cable 
—any length of strip 





NEW SWITCH CATALOG 
















Saves time in 
eae et cna, Saad 
GIVES COMPLETE : } marae nea 
ENGINEERING DATA 
@ Photo of each Catalog gives detailed data 
switch type on all these ‘snap-acting switches: 


e@ Detail drawin : fae aoe ; 
of each type g high-sensitivity, sub-miniature, low- 

















DOES THE JOB RIGHT—AT LESS COST! 


Here is a precision-built machine that will strip the 
toughest insulation on the heaviest cable—without 
damaging or cutting strands. Takes less than 4 sezonds 
to perform its sequence of operations. Fea uzes two- 
minute change-over for different cable size or ‘length 
























of strip. Built for rugged, fast, high production work. e Base and cost, general-purpose, metal-cased, 
Fully guaranteed. terminal data open-type, immersion-proof, and 
Write for complete information—send ° ae AN/JAN types. 
wire samples at least 18” long—specify , > : P 
ioagahe of strip—this is aoa e Electrical ratings Write today for your free’copy. 


WIRE STRIPPER CO. & ticwiana. on 


Manufacturers of a complete line of wire stripping 
equipment for cover 25 years 


OT Vas 


Division of the W. L. Maxson C. 
460 WEST 34th STREET,NEW YORK 1, ri YORK 


MAY 1955 


ROYAL ELECTRIC COMPANY, Inc., PAWTUCKET, R. I. 


General Electric Co., Nela Park, Cleveland 
12, Ohio 

Herzog Miniature Lamp Works, Inc., 12-23 
Jackson Ave., Long Island City 1, N. Y. 

Westinghouse Electric Corp., Gateway 
Center Bldg. No. 38, 401 Liberty Ave 
Pittsburgh 22, Pa. 


LAVA. See Ceramics. 
LAYOUT FLUID 


Dykem Co., 2303-F N. 
Mo. 


llth, St. Louls 6, 


LENSES, PRESSED GLASS 


Corning Glass Works, Corning, N. Y. 
Kopp Glass, Inc., Swissvale, Pa. 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 
Electric Development Co., 
foie Humboldt, Los Angeles 31 
Calif. 


Crouse-Hinds Co., Syracuse 1, N. Y. 

Dialight Corp., 42-60 Stewart Ave., Brook- 
lyn 37, N. Y. 

Drake Manufacturing Co., 1711 W. Hub- 
bard, Chicago 22, Ml 

General Electric Co., Nela Park, Cleveland 
12, Ohio 

Hetherington, Inc., Sharon Hill, Pa. 

Johnson O©o., E. F., 204 Second Ave., 
S.W., Waseca, Minn. 

Pass & Seymour Inc., 
Syracuse 9, N. Y. 

Pyle-National Co., 1388 N 
Chicago 51, Iil. 

Square D Co., 4041 N. 
waukee 12, Wis. 


Cannon Dept. 


Solvay Station, 
Ave., 


Mil- 


Kostner 


Richards, 


LOCKNUTS and LOCK WASHERS. 
See Fasteners 


LUBRICANTS 


Electrofilm, In Dept. V-1, P 
106, North Hollywood 6, Calif. 


0. Box 


LUBRICATORS, OIL and GREASE 


Gits Bros. Mfg. Co 1840 S. Kilbourn 
Ave.. Chicago 23. Ill 


LUGS and TERMINALS 


Aircraft-Marine Products, 
ton, Harrisburg, Pa. 
American Brass Co., Waterbury 20, 
Bead Chain Mfg. Co., 
Bridgeport 5, Conn. (Hollow Tubular) 
Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass 

Hart Manufacturing Co., 211 Bartholomew 
Ave., Hartford, Conn. (Snap-in) 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Iisco Corp., 5745 Mariemont Ave., Cin- 
einnati 27, Ohio 

Johnson Co., E. F., 
S.W., Waseca, Minn. 

Jones Div Howard B., Cinch Mfg 
Chicago 24, Ill. 

Krueger & Hudepohl, Walsh Bldg. 
cinnati 2, Ohio 

Malco Tool and Manufacturing 
W. Lake, Chicago 24, Il 

Mycalex Corp. of America 
Blvd., Clifton, N. J 

Rajah Co., 35 Verona 
N. 7g 


Inc., 2100 Pax- 


Conn 
13 Mountain Grove 


204 Second Ave., 


Corp 
Cin- 
Co 42) 
116 Clifton 
Ave., Newark 4, 
Shakeproof Div. of Illinois Tool Works 
2501 N. Keeler Ave., Chicago 39, Ill 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich 
9551 Ave 
Inc., 


28 Butler, 


Soreng Products Corp., 
Schiller Park, Tl 
Thomas & Betts Co., 
Elizabeth 1, N. J. 
Thompson-Bremer & Co., 
Machine & Foundry Co., 
born, Chicago 10, Tl. 


Soreng 


Sub. American 
520 N. Dear- 


MACHINES. 


Balancing: 
Eyelet 


See specific headings. 


Coil Winding; Die Casting: 
Attaching; Microfilm; Molding; 
Print; Rivet Setting; Screw Driving 
Strippers. Wire; Vibration Test. Also 
see Marking Machines and Devices 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. J. 
Doeleam, Div. of Minneapolis-Honeywell 
Soldiers Field Rd., Boston 35. Mass 
Freed Transformer Co., Inc., 1730 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 
General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 

Kearfott Co., Inc., 1378 Main Ave., Clif- 
ton, N 


Keystone Products Co., 904-6 23rd, Union 
City, N. J. 
Magnetic Amplifiers 


Inc., 632 Tinton Ave 
New York 55, N. Y. 

Magnetic Research 
Segundo, Calif. 
Torwico Electronics, Inc., 965 Frelinghuy- 
sen Ave., Newark 5, N. J. 
Westinghouse Electric Corp., 
Center Bldg. No. 3, 401 

Pittsburgh 22, Pa 


Corp 200 Center, F) 


Gateway 
Liberty Ave 


mAGneriCc BRAKES 
netic 


See Brakes, Mag- 


MAGNETIC MATERIALS. See Steel Elec- 
trical; Magnets, Permanent; Magnetic 
Recorder Components; Powdered Metal 
Products 


MAGNETIC RECORDER COMPONENTS 

Minnesota Mining & Mfg. Co., Electrica} 
Products Div., 900 Fauquier Ave., St. 
Paul 6, Minn. (Tape) 

and DEMAGNETIZERS 

Laboratories, Inc., 


MAGNETIZERS 


Radio Frequency 
Boonton 9, N. J 


MAGNETS, PERMANENT 

Arnold Engineering Co., Marengo, Ill 

Crucible Steel Co. of America, Henry W. 
Oliver Bidg., Pittsburgh 30, Pa 

General Magnetic Corp., 10007 Erwin 
Detroit 34, Mich, ss 

Indiana Steel Products Co., Valparaiso 
nd. 

Thomas & Skinner Steel Products Co 
1114 E. 23rd, Indianapolis 7, Ind 


MAGNET WIRE. See Wire, Magnet. 


MARKING MACHINES and DEVICES 
(For Marking Wire, Foil, Plates, etc.) 


Kingsley Stamping Machine Co., 1606 
Cahuenga, Hollywood 28, Calif 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del. 
& Myers, Inc 
Springfield 99 
Spaulding Fibre Co., 
N. F. 


Crane & Hoist 
Ohio 


Inc., Tonawanda 


MERCURY RELAYS. See Relays 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 


Metals, Precious and Base. 
METALS, PRECIOUS. See Gold; Lami- 
nated Metals; Platinum; Silver 


' 


METALS, PRE-PLATED. See Pre-plat 


Metals 


METALS, RARE 


Fansteel Metallurgical 
cago 

Mallory 
6, Ind 


Corp North Chi 


& Co., Inc., P. R., Indianapolis 


METERS. See Instruments 


See Glass 


MICA, GLASS-BONDED 
Bonded Mica 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings 
Segments, Washers, ete.) 


Continental-Diamond Fibre 


13, Del 
General Electric Co., Chemical 
Pittsfield, Mass 


Plastics Ave., 
Insulation and Wires, Inc., 3435 Chouteau 
Corp., 565 W 


Ave., St. Louis 3, Mo. 
Insulation Manufacturers 
Washington Blvd., Chicago 6, Ill 
Macallen Co., Bay Rd., Newmarket, N. 
Mica Insulator Co., Schenectady 1, N. 
Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. Y. 
New England Mica Co., Inc., 66 Woerd 
Ave., Waltham 54, Mass 


MICA UNDERCUTTERS 
Ideal Industries, Inc., 1008 
Sycamore, Ill 
Insulation and Wires, 
Ave., St. Louis 3, 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4 
(Micro-Film Machines) 


Co., Newark 


Div., 1 


Park Ave 


Inc., 3435 Chouteat 


Mo 
a. 


INSULATION and MOLDED 
Mica, Plas 


MOLDED 
PRODUCTS. See Ceramics, 
tics, Rubber. 


MOLDING MACHINES, PLASTIC 
Baker Brothers, Inc., 1020 Post, 
10, Ohio 
Kux Machine 
cago, Til. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., 


cago, 5 
Mallory & Co., P. R 


6, Ind 


Tole } 


Co., N. Ridge, Chi 


6725 


North Chi 


Inc., Indianapolis 


MOTOR and GENERATOR SHELLS 


Cleveland Welding Co., W. 117th & Beres 
Rd., Cleveland 7, Ohio 


MOTOR BASES, ADJUSTABLE 

Allis-Chalmers, Milwaukee 1, Wis 

Overly-Hautz Co., 11500 Madison 
Cleveland 2, Ohio 


Ave 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Buttor 
Stations. 


MOTORS and GENERATORS. See Motors 
Table on page 366 

MOUNTINGS, RUBBER and 
SYNTHETIC 

General Tire & Rubber 
Products Div., Wabash, 

Lord Manufacturing Co., 


Co., Industria 
Ind. 
Erie, Pa 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 


ELECTRICAL MANUFACTURING 








A 


your future in 


ROCKET POWER 


As the foremost company devoted 
exclusively to the design and pro- 
duction of rocket engines, Aerojet- 
General Corporation, a subsidiary 
of The General Tire G Rubber 
Company, is recruiting qualified 
engineers for varied long range 
programs in rockets and guided 
missiles. 

At Azusa and Sacramento, Cali- 


Aerojet needs — 


Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Aeronautical Engineers or 
Aerodynamicists 

Physicists 

Chemists 









fornia, Aerojet is in the process of 
expanding its research, testing and 
manufacturing facilities to keep 
pace with the constant advance in 
the rocket engine and guided mis- 
sile field. The diversification of 
projects, both governmental and 
civilian, insures you of not just a 
job but of intriguing and varied 
activity in an organization that is 
a leader in a highly interesting 
field. 

Aerojet-General represents an out- 
standing opportunity for a man who 
has his eye on the future — a 
challenging and productive future 
in rocket power. 


Ce 





Design G Development Engineers 
Interesting assignments in 
power plant development in 
the following fields: 





Pumps G Turbines 
Valves G Controls 






















times actual size. 


Miniature Socket Screws 
Down to No. 0 for 
Every Application 


These Tiny Socket Screws are Standard with Bristol 
in sizes from No. 0 and up in Bristol's Hex and 
Multiple-Spline Socket Set and Cap Screws — in 
alloy and stainless steel. 


Rotating Machinery BRISTOL SCREWS SHOWN are 2% 


Combustion Chambers 


Electrohydraulic Systems 







Send resume to: EMPLOYMENT SUPERVISOR 
Dept. EM, Azusa, Calif. 


mumperyfe-encral CORPORATION 


AZUSA, CALIFORNIA 
CINCINNATI, OHIO 
SACRAMENTO, CALIFORNIA 


A Subsidiary of 





The General Tire & Rubber Company 





We have been specializing in small-size socket screws 
for many years and have been making them by the 
millions in sizes down to No. 0 since 1950. 


NEW! 


iG miniaturization Gear-like teeth in Bristol’s Multiple-Spline Socket 


enable the wrench to actually pull the screw around. 
All wrenching force is transmitted into rotary power. 
As a result these tiny screws can be wrenched 
tighter . . . to hold tighter. 


Designed to fit right in with today’s automation tech- 
niques, millions of Bristol’s Multiple-Spline Socket 
Screws are used every year by leading makers of 
computers, instruments, guided missiles, razors, 
| i cameras and other precision products. 





Only 1/4” in diameter by 5/16” long, yet is 
available in values as high as 400,000 ohms 


Ask your industrial distributor for Bristol’s Multiple- 
Spline Socket Screws today. He’s got them in sizes 
down to No. 0 wire. A.5.4 


* Fully encapsulated * Operates at 125°C 


* Exceeds all humidity, salt continuous power without 
water immersion and de-rating 
cycling testsasspecifiedin +* Can be obtained in toler- 
MIL-R-93A, Amendment 2 ances as Close as +.02% 


%* Standard temperature coefficient is +20 PPM/°C. 
Special coefficients can be supplied on request — 


Bristol’s Hex Socket Screws Bristol's Multiple- 


Spline Socket Screws 


‘EE sy 


Standard in sizes as small as No. 0 in Alloy Steel and Stainless Steel. 





Write for complete resistor catalog. 


“DAVEN- 


176 Central Avenue, Newark 4, New Jersey 










THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn 





WORLD'S LARGEST MANUFACTURER OF ATTENUATORS 
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KINGSLEY Wire Marking 


eliminates costly color coding 





OPERATING SPEED 
11,000 MARKINGS 


PER HOUR 
RAs 


With a Kingsley Machine you can permanently 
mark each wire or piece of plastic tubing with 
its own individual circuit number and reduce 
inventories of color coded wire to a single, less 
costly, plain color. 


For over 12 years the Kingsley wire marking 
process has been saving production time, and 
money for leading aircraft and electrical manu- 
facturers. Over 90% of all wire marking today 
is done on Kingsley Machines using Kingsley 
Type and Kingsley Marking Foil...a com- 
pletely integrated process. 


Kingsley Wire Marking will speed up produc- 
tion time, simplify your assembly methods and 
reduce your customer service problems. Write 
us for complete information. We will be glad 
to mark samples of your wire or tubing and 
make recommendations at no cost or obligation. 
STAMPING 


KINGSLE MACHINE CO. 


850 CAHUENGA, HOLLYWOOD 38, CALIF. 
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MOTORS 


Miniature Timing Motors, Geared 








Subfractional, Under 1/20 Hp. 





Fractional, 1/20, 3% Hp. 





Integral, 1 te 744 Hp. 


Integral, Over 74 Hp. 


Gearmotors 











Generators 





Low Voltages (Under 110) 
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Hoover Co., Electric Motor Div., 200 


Acro Manufacturing Co., Columbus 16 
Ohio (B) 

Allis-Chalmers, Milwaukee 1, Wis. (KLM- 
NOQRTUVW) 

Allis Co., Louis, Milwaukee 
KLNOQRV) 

American Electric Motors, 4811 Anaheim- 
Telegraph Rd., Los Angeles 22, Calif 
(BFKNQU) 

Baldor Electric Co 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Dept. M, 1403 Rock 
Rockford, Ill. (BCEYZ) 

Bodine Electric Co., 6 W. Ohio, Chi- 
cago 12, Ill (ABCDEFGHJQRTYZ&) 

Bogue Electric Manufacturing Co., 60 Lowa 
Ave., Paterson 3, N. J. (FGJKLMNOP 
UVW) 

Bristol Co., Waterbury 20, Conn. (AX 


7, Wis 


Century Electric Co., 1806 Pine, St 
Louis 3, Mo. (FGKLNOQR) 
Cramer Co., Inc., R. W., Box 8, Center 


brook, Conn. (A) 
Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. (BCFHKNYV) 
Doeicam, Div. of Minneapolis- Honeywell 
Soldiers Field Rd., Boston 35, Mass 
Doerr Electric Corp., 510 N. 4th Ave 
Cedarburg, Wis. (FGKL) 
Eaton Mfg. Co., Dynamatic Div., Kenosha 
Wis. (FKN) 


Eastern Air Devices, Inc 383 Central 
_Ave., Dover, N. H. (ABEFJQTU) 
Electric Indicator Co Inc., 105 Camp 


Ave., Springdale, Conn. (BCDEFGHJ 
UVW) (Servo) 

Electro Engineering Products Co., Inc 
609 W. Lake, Chicago 10, Ill. (BCD 
UVX) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (PGJIKLMQR) 

Fairbanks, Morse & Co.. 600 S. Michigan 
Ave., Chicago 5, Ill. (FKNOPQUVWY 

Fairchild Industries Div. of Fairchild 
Camera & Instrument Corp., 110 Main 
Burlington, Vt 

Fasco Industries, Inc., 100 Augusta, Ro 
chester 2, N. Y (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thomson Ave 
Long Island City 1 N Y (FYU) 
(Servo) 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 
(BCDEFGHIKLMNOPQRSTUVWYZ&) 


General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 
Hansen Mfg. Co., Inc., Princeton 3, Ind 


ABCEVXYZ) 
Harnischfeger Corp., Milwaukee 46, Wis 
(FGKLMOUYV) 


Haydon (Cr 4. W.. 234 N. Elm, Water- 
bury 20, Conn CXZ) 

Haydon Mfg. Co., Inc 2536 Elm, Tor 
rington, Conn. (ABCYZ) 


Heinze Electric Co., 685 Lawrence, Lowell 
Mass. (BCDFZ) 

Holtzer-Cabot Motor Div., National Pneu 
matic Co., Inc., 125 Amory, Boston 19 
Mass ABCEFGHJQUVYZ) 


Brook Ave., N. Plainfield, N. J. (FK) 

Howard Industries, In Dept EM-5, 
1760 State, Racine, Wis. (ABCDEFG 
HQRTUV YZ) 

Induction Motors Corp.,- 570 Main, West 
wey; i. 2. MF. 

Jack & Heintz, Inc., 7620 Broadway 
Cleveland 1, Ohio (FK) 

Janette Electric Mfg. Co., Morton Grove 
Ill. (FGKLQRUV) 

Kearfott Co., Inc., 1378 Main Ave., Clif 
ton, N. J. (UY) (Servo) 

Lamb Electric Co., Kent, Ohio (BCDEF 
GHIJQRSZ) 

Leland Electric Co., Div. of American 
Machine and Foundry Co., Dayton 1 
Ohio (FGKLNOUV) 

Lima Electric Co., 4773 Findlay Rd 
Lima, Ohio (FKN) 

Master Appliance Mfg. Co., Bridge & On 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGJIKLMNOPQRTUVW) 

Motoresearch Co., 1600 Junction Ave., Ra 
cine, Wis. (BQY) 

Oster Manufacturing Co., John, Racine 
Wis. (BCFGHUVY&) (Servo and Syn 
chro) 

Peerless Electric Co 1503 W. Market 
Warren, Ohio (FGKLN) 

Pesco Products Div., Borg-Warner Corp 
24700 N. Miles Rd., Bedford, Ohio 
(CGLZ) 

Rae Motor Corp., 2009 Kewaunee St Ra 
cine, Wis. (BCDFGHYZ&) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(FGKLNOV) 

Reuland Electric Co., 
(KNQ) 

Robbins & Myers, Inc., Moptor Div 
Springfield 99, Ohio (BCDEFGJKNU) 

Scruggs Co., Loyd, Festus, Mo. (BCDYZ& 

Servo Corp. of America, New Hyde Park 
N. Y. (Servo) 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Ill. (F) 

Star-Kimble Motor Div. of Miehle Print 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ 

Sterling Electric Motors, Inc., 5401 Ana 
heim-Telegraph Rd., Los Angeles 22 
Calif. (FKNQ) 

Ther Electric & Machine Works, 11A 8 
Jefferson, Chicago 6 » 

Transicoil Corp., 1346 Germantown Pike 
& Quarryball Road, Fairview Village 
Pa. (Servo) 

U. S. Electrical Motors, Inc., P. O. Box 
2058, Los Angeles 54, Calif. (FKNQY 

Wagner Electric Corp 6454 Plymoutt 
Ave., St. Louis 14, Mo. (FGKLNYZ 

Westinghouse Electric Corp., Gateway Cer 
ter, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22. Pa. (BCDEFGHJKLM 
NOPQRSZ&) 


Alhambra, Calif 
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Minnesota Rubber & Gasket Co., 3630 
Woaddale Ave., Minneapolis 16, Minn. 
U. S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, III 


MOVEMENTS, CLOCK and TIMING 


Haydon Co A. W 234 North Elm 
Waterbury 20, Conn 
Haydon Mfg. Co., Inc., 2536 Elm, Tor 


rington, Conn 


NAME and INSTRUCTION PLATES 


C & H Supply Ce Metal-Cal., 415 E 
Beach Ave Inglewood 3, Calif 

Chicago Thrift-Etching Corp 1555 WN 
Sheffield Ave., Chicago 22, Ill 

Continental-Diamond Fibre Co Newark 
13, Del 

General Electric Co. Chemical Div., 1 
Plastics Ave Pittsfield, Mass. (Plastics) 
Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


Alloy Metal Wire Div., H. K. Porter Co., 
Inc. of Pittsburgh, Prospect Park, Pa. 

American Brass Co., Waterbury 20, Conn 
Cupro- Nickel) 

Chase Brass & Copper Co., Waterbury 20 
Conn 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y 

Revere Conner & Brass. Inc., 230 Park 
Ave New York 17, N r 


NICKEL-SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn 

Chase Brass & Copper Co., Waterbury 
Conn 

Revere Copper & Brass Inc., 230 Park 
Ave.. New York 17. N c 

Seymour Manufacturing Co 
Conn 


Seymour 


NON-MAGNETIC IRON and STEEL 


See Steel, Stainless 
NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 
and Equipment; Screw- Driving Machines 


OHMMETERS. See _ Instruments 
OILERS. See Lubricators, Oil or Grease 
OSCILLATORS. See Instruments 


OSCILLOGRAPHS. See Instruments; also 
Recorders, Oscillographic. 


Du Mont Laboratories, Inc., Allen B 
760 Bloomfield Ave., Clifton, N. J 

Federal Telephone and Radio Co., Div. of 
International Telephone and ‘Telegrap! 
Corp., 100 Kingsland Rd., Clifton, N. J 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Radio Corp. of America, Tube Div., Har 
rison, N. J 

Simpson Electric Co., 5202 W. McKinzie 
Chicago 44 Nn 

Waterman Products Co., Inc 2445-€ 
Emerald, Philadelphia 25, Pa 


To communicate with any manufacturer whore name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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Transformers for 
special applications 


Need a transformer for a special or unusual applica- 
tion? Check the qualifications of Caledonia Electronics. 


1. DESIGN EXPERIENCE. Large staff of design 
engineers with extensive experience in circuit design 
—audio, radar, RF, UHF. Engineers who can under- 
stand your circuit needs and know how to meet them. 
2. MANAGEMENT EXPERIENCE. Caledonia’s 
management represents more than 250 years cumula- 
tive experience in the electronics industry . . . almost 
all associated with the manufacture of communica- 
tions transformers. 

3. PRODUCTION EXPERIENCE. Production and 
inspection staffs thoroughly trained in every phase of 
transformer manufacture and quality control. 


This experience has solved successfully hundreds of 
problems in transformer design. For further informa- 
tion and help with your problems, write to 


CALEDONIA 


Dept. EM-5, Caledonia, N. Y. 


Try thie 
On your 


Model 745 
41," Semi-Flash 






Famous names choose 

Burlington for consistent 

quality and prompt service. 
Burlington offers the widest range 
of VU meters—from 11%” to 

414" in a variety of case 
materials and styles including 
bakelite, metal, hermetically 
sealed and sealed ruggedized. 
Square, Round, Rectangular and 
Fan-shaped. Standard meters 

of every description. “If you 
WRITE FOR CATALOGUE NT §=© don’t see it —ask for it” — 


Shows cases, ranges, prices 


inglon 


BURLINGTON INSTRUMENT COMPANY 


125 N. Third St., Burli.g 01, tows 


CUSTOM BUILT TO SPECIFICATION 


MAY 1955 
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Corning Type N Precision Resistors. Rugged. Stable. And Economical. 


For critical accuracy, 
extreme stability... 


Rugged Corning Type N Film-Type Resistors 


When you need a precision resistor for really hard work, our 
Type N accurate grade is a likely job candidate. 

We make it to a standard tolerance of 1% but we can tighten 
up if you wish. You can operate Type N’s at ambient tempera- 
tures up to 140°C. with derating. Their noise level is so low, 
you'll have difficulty measuring it. 

They have a negligible voltage coefficient averaging less than 
001% per volt. You needn’t worry about moisture because 
both core and film are absolutely impervious. 

Stability means that the average change of resistance after 
500 hours at maximum dissipation is less than 0.5%. A stand- 
ard 5-second overload of 6.25 times rated power causes a per- 
manent resistance change of less than .001%. Type N resistors 
have low capacitive and inductive reactance, too. 

These accurate grade resistors overcome the inadequacies 
of conventional resistors in many advanced circuits. We recom- 
mend them to you for use in circuits where other resistors 
aren’t up to the task or cost too much. 

Specifically, you'll find these resistors most useful for radio 
and TV equipment, HF circuits, test equipment and low-signal, 
hi-gain amplifier stages. 
Their stability and rug- 
gedness make special 
handling unnecessary. 
Made to MIL-R-10509A 
Specifications. 

Fine as they are, Corn- 
ing Type N Resistors 
cost remarkably little. 
For complete technical 
information and price 
lists, use the coupon. 


Corning Type R H:gh-Power Resistors— 
Range from 25 to 1,000,000 ohms, rat- 
ings from 7 to 115W, are non-inductive. 
Exceptionally good noise and frequency 
characteristics. Excellent moisture re- 
s.stance and overload capacity recom- 
mend them for stable long-life service 
under adverse conditions. Meet MIL-R- 
11804A Specifications. 


ianemnsan Coming meant research i Glass ————— 


CORNING GLASS WORKS, 38-5 Crystal St., Corning, N. Y. 
New Products Division 





Please send me descriptive catalog sheet on Corning Type N Film-Type 
Resistors. 


Name 
Title...... eo ia seicpaeieiaailiin esis 
Company 
Address........... 
City 


--------—- 
Fe, es aes oh casei 















































































| CREX RHEOSTAT CO. 


L, N.Y. 


y-Uee) al. mes 










































































For 
after 
Shutdown 
protection... 


AGASTAT 


TIME DELAY RELAY 
Allows operation of auxiliary protective devices* 


is stopped. Easily installed in any electrical line. 
The AGASTAT is — 


© light, versatile, dependable. 
. 













































































after operating cycle 





























instantaneous recycling. 














unaffected by voltage variations. 

















adjustable in timing from 0.1 second to more than 10 minutes. 











available in models that offer delays on energizing and de- 
energizing, two step delays, manually-actuated time delay 
switch, remote push button control. 

*WRITE for new 4-page application folder describing how one large 
company solved its after-operating problem. Address Dept. A21-521 



































Elastic Stop Nut Corporation 
of America 























sss 


1027 Newark Avenue, Elizabeth, New Jersey 
Pioneers in pneumatic timing. 





DIVISION 














GIANT TOROID WINDER TYPE DB4, suitable for ac- 
curate automatic winding of Auto and Power Transformers 
with Single or Banked-Winding with Wires (B&S) No. 20 
to No. 8 up to 15” O. D. & 5%” Height. Ask for Bulletin. 


| Ward 






OVENS, INDUSTRIAL 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 

Michigan Oven Co., 415 Brainard, Detroit 

Mich 

PACKAGING. See Boxes and Crates; Con- 
tainers, Packaging and Shipping. 

PACKINGS. See Gaskets. 

PAINTS. See Lacquers, Enamels, Paints 
and Varnishes. 

PALLADIUM. See Platinum and Plat- 
inum Products. 


PANEL CONTROL UNITS 


Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Automatic Temperature Control Co., Inc. 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn. 

Clark Controller Co., 1146 E. 152nd, 
Cleveland 10, Ohio 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Eagle Signal Corp., 202 20th, Moline 1, 
Ill. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Heinemann Electric Co., 99 Plum, Tren- 
ton, N. J. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis 


Leonard Electric Co., 600 Seuth, 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., Gateway Cen- 


ter, Bldg. No. 3 401 Liberty Ave., 
Pittsburgh 22, Pa 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Il. 

PANELS, DIAL. See Dials and Panels. 

| PANELS, SHEET STEEL. See Sheet 
Metal Fabricators. 

PAPER, INDUSTRIAL 

Cottrell Paper Co., Inc., 88 Purchase, 
Fall River 1, Mass 

Hollingsworth & Vose Co., East Walpole, 
Mass 

Mosinee Paper Mills Co., Dept. EM, 

|} Mosinee, Wis 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 
PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Continental-Diamond Fibre Co., Newark 
13, Del 

Cottrell Paper Co., Inc., 88 Purchase, 
Fall River 1, Mass. 

Dobeckmun Co., 3301 Monroe Ave., Cleve- 
land 13, Ohio 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 


Hollingsworth 
Mass 
Ineulation 


& Vose Co., East Walpole, 
and Wires, Inc., 
Ave., St. Louis 3, Mo. 
Insulation Manufacturers 
Washington Blvd., 
Irvington Div., Minnesota 
Manufacturing Co., 9 
Irvington 11, N. J. 
Johns-Manville, Box 60, 
a: ae 
Mica Insulator Co 
Mitchell- Rand 
New 
Mosinee 
Mosinee 
National Vulcanized 
ton 99, Del 
Natvar Corp., 
bridge, N. J. 
Spaulding Fibre Co., 
a. x 
West Virginia 
Park Ave., 


3435 Chouteau 


565 
Til. 
Mining & 
Argyle Terrace, 


16, 


as Me 
Murray, 


Corp., 
Chicago 6, 


Ww. 


New York 
Schenectady 1, 
Insulation Co., 51 
York, N. Y¥ 
Paper Mills 
Wis 


Co. Dept EM, 


Fibre Co., Wilming- 


207 Randolph Ave., Wood- 


Inc., Tonawanda, 


Pulp 
New 


and Paper 
York 17, N. 


Co., 230 


- 


PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 

Bruning Co., Inc., Charles, Montrose 
Ave., Chicago 41, Ill 

Eastman Kodak Co.. Rochester 4, N. Y. 

Ozalid, A Div. of General Aniline & Film 
Corp., 330 Ozaway, Johnson City, N. ¥, 


4700 


PAPER, TRACING. 


and Paper. 


See Tracing Cloth 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 
Fort, Detroit 16, Mich. (Hopper 

Segal, Edward, 72 Spring, New 
me 


Syntron Co., 


Ww. 
Units) 
York 12, 
Homer City, Pa. (Vibrator) 
PERMANENT MAGNETS. See Magnets, 
Permanent, 
PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 





American Brass Co., Waterbury 20, Conn. 

Chase ass & Copper Co., Waterbury 20, 
Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Seymour Manufacturing Co., Seymour, 
Conn, 

PHOTOELECTRIC CELLS and TUBES 
3radley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn 

General Electric Co., Electronics Div., 


Thompson 


Rd., Syracuse, N. Y. 


To communicate with any monufecturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 





International Rectifier Corp., 1521 E 
Grand Ave., El Segundo, Calif 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 

PHOTOELECTRIC CONTROLS 

Bristol Co., Waterbury 20, Conn 

General Electric Cr Apparatus Sales 
Div., Schenectady 5, N. Y¥ 

Mercoid Corp., 4201 Belmont Ave Chi 
cago 41, Ill. 

Westinghouse Electric Corp Gateway 
Center sldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp 614 
Frelinghuysen Ave Newark 5, N. J 

PILLOW BLOCKS. See Blocks, Pillow 

PINS, COTTER and LOCK. See Fastener 

PINS, SEAMLESS 

Bead Chain Mfg. Co., 13 Mountain Grove 
Bridgeport 5, Conn 


PLASTICS, COLD MOLDED and 
INORGANIC. Ceramics 


see 


PLASTICS MOLDERS, EXTRUDERS 
and FABRICATORS 


Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass 3 

American Insulator Corp., New Freedom 
Pa. 

Anchor Plastics Co., Inc., 36-36 36th, 
Long Island City 6, N. Y. 

Auburn Manufacturing Co., 306 Stack 
Middletown, Conn 

Barber.Colman Co Dept. Q, 1403 Rock 
Rockford, Ill i 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Il. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Tl. : 

Davies Molding Co., Harry, 1428 N 
Wells. Chicago 10, Ill 

Dimco-Gray Co., 210 E. Sixth, Dayton 2, 
Ohio 

Erie Resistor Corp., Plastics Div., Erie 
Pa 

Federal Telephone and Radio Co., Div. of 


International Telephone and Telegraph 


Corp., 100 Kingsland Rd., Clifton, N. J 
Garlock Packing Co., Palmyra, N. Y 
General American Transportation Corp 

Plastics Div., 135 S. La Salle, Chicag 

90, Il. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind 

Gries Reproducer Corp., 125 Beechwood 
Ave., New Rochelle, N. Y. 

Irvington Div Minnesota Mining & 
Manufacturing Co 9 Argyle Terrace 
Irvington 11, N. J 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J 

Kurz-Kasch, Inc., 1419 8 Broadway, 
Dayton 1, Ohio 


Mica Insulator Co., Schenectady 1, N. Y. 
Midwest Molding & Mfg. Co 4630 W. 
Fullerton Ave Chicago 39, IIL. 
Mitchell-Rand Insulation Co., 51 
New York 7, N. Y 
National Vulcanized 
ton 99, Del. 
Natvar Corp., 207 
bridge, N. J 
Phalo Plastics Corp., 
ter, Worcester 8, Mass. 
Polymer Corp. of Penna., 
Ave Reading, Pa. 
Raybestos-Manhattan, In 
tile Div., Manheim, Pa 
Resin Industries, Inc Santa 
Calif 
Resistoflex Corp., 
Richardson Co.,° 2799 Lake, 
Ill. 
Rogan Brothers, 
Skokie, Ill. 
Rostone Corp., 


Murray, 
Fibre Co., Wilming- 
Wood- 


& Fos- 


Randolph Ave., 
Commercial 
2120 Fairmount 
Asbestos Tex- 
Barbara 


telleville 9, N. J 
Melrose Park 
8027 


N. Monticello Ave.. 


Lafayette, Ind 


Ryerson & Son, Inc., Joseph T., Chicago 
Il 
Spaulding Fibre Co., Inc., Tonawanda 
N. Ze 
Synthane Corp., 17 River Be ad, Oaks, Pa. 
Taylor Fibre Co., Norristown, Pa 
U. S. Gasket Co., Camden 1, N. J 
Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 
Yardley Plastics Co., 142 Parsons Ave 
Columbus, Ohio 
PLASTICS — MOLDING, LAMINATING, 
CASTING and EXTRUSION 
COMPOUNDS 
Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (K) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
F luorocarbons P 
Melamine Formaldehyde (¢ 
Methyl Methacrylate (D) 
Nylon (G) 
Phenolics (E) 
Plastosols, Vinyl (I 
Polyethylene (H) 
Polyester Resins (Q) 
Silicone Resins (S) 
Styrenes (F) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride E 
Vinylidenechloride (W) 
Vinyl Chloride Acetate = 
™) 


Vinylidene Chloride 
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| QUALITY-CERVICE-PRICE § Seeybody tale about Sewive 


Vou get all tue when you Apecify 


AKRON PORCELAIN 
SL. == a 
iE x y* . : 





A modern plant with years of engineering 
know-how to meet your individual requirements. 
Send us your blue prints and specifications. 


AKRON PORCELAIN CO. 


2725 CORY AVENUE e AKRON 14, OHIO 


EXPLOSION PROOF SOLENOIDS 
AND SOLENOID OPERATORS 


FX-326 SOLENOID 
FX-300 LINE 
EXPLOSION PROOF R2DX-326 
SOLENOIDS RDX-300 LINE 
The FX-300 line of explosion proof solenoids 
ranges in pull from 3 lbs. to 100 lbs. at 85% 
voltage and from 4.2 lbs. to 140 lbs. at 100% 
voltage. Stroke range is from 1.25” to 5”. We 
also produce the FX-400 and FX-800 explosion 
proof solenoids. 
The RDX-300 line of explosion proof solenoid 
operators (reversing solenoids) is made from 
the F-300 line of solenoids and has the same 
range of pull and stroke as the FX-300 line of 
solenoids. The operators are made in the 2-point 
and 3-point types. We also produce the RDX-400 
and RDX-800 lines of explosion proof operators. 


See our catalog in Sweet’s Catalog Service. 


TROMBETTA SOLENOID CORP. 
329 N. MILWAUKEE STREET © MILWAUKEE 2, WISCONSIN 
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at “CHICAGO” 
we D0 

something 
about it! 





The word 
“Service’ is abused 
by many suppliers. Here 
at “Chicago” it means 
action — faster deliveries, 
whether it be a package ora 
carload. 


@ From over 4,900 standard 
catalogued items in stock your 
shipment is on its way within 
24 hours — often sooner. 











@ There is no time consuming follow-up 
necessary to see what's happened fo it. 










That is why so many industrial users in the 
last 83 years have come to specify “Chicago” 
Screws ... service is faster . . . quality is 
better .. . it costs less to do business with 
us because no large inventories are necessary. 
Service-conscious Industrial Supply 

Distributors EVERYWHERE carry complete 
stocks of “CHICAGO” Products. To speed 
delivery time, call the one nearest you. 


Tze CHICAGO 
dl 


2517 Washington Boulevard 
TTT de 


The complete Chicago ‘‘Safety Plus’’ line includes in alloy steel: Socket Set Screws 
* Socket Head Cap Screws * Socket Stripper Bolts * Square Head Dog Point Set 
Screws * Socket Pipe Plugs * Flat Head Socket Cap Screws * Dowel Pins * Hexagon 
Keys and Key Kits * Also Socket Set Screws and Socket Head Cap Screws in Stainless. 
The complete ‘‘Chicago'’ line of Standard Products includes: Hexagon Head Cap 
Screws in steel—bright and Grade 5, heat treated, also in brass and stainless * 
Square Head and Headless Set Screws * Taper Pins © Steel Studs Flat and Fillister 
Head Steel Cap Screws * Hexagon Nuts in steel, brass and stainless. 
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WALK — DON'T RUN TO 
THE NEAREST TELEPHONE 
... The WHEELOCK CODE CALL per- 
mits instant communication by means 
of audible signals, with personnel 
away from desks or with employees 
who normally cannot be reached di- 
rectly by telephone. The busy switch- 


Write for Bulletin 48-2 BY 


es 


Engineering 
Representatives 
in Principal Cities 








SOCKET 


EVERY LINE IN THIS GRAY BODY 


QUALITY 


UE 3 WASTED 


V 


‘THAT'S MY 
CODE CALL” 


& 


CODE CALL 


for instant communication 


7VJ~ ~ 


HORNS BELLS 





CHIMES 


just press the button! 


board operator just presses 
the button; a numerical 
code call sounds off throughout the 
building and the person being paged 
responds via the nearest telephone. 
Easy to install with any desired com- 
bination of chimes, bells, horns and 
other signalling devices. 


CODE CALL 
SIGNAL 





INDICATES 






Here's another example of Universal's quality in 
Dry Process electrical porcelain. Notice especially 
how every line is sharply defined indicating close 
adherence to tolerance. It’s porcelain components 
like this, from Universal, that can help improve 
the quality of your products. Let Universal work 
out your porcelain insulator problems. 


ae UNIVERSAL 


1540 EAST FIRST STREET 






CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


Re RIOR Sa eam 


American Cyanamid Co., 33D, Rockefeller 
Plaza, New York 20, N. Y. (CJQ) 

Bakelite Co., A Div. of Union Carbide & 
Carbon Corp., 300 Madison Ave., New 
York 17, N. Y¥. (EFHJMQUV) 

Barrett Div., Allied Chemical & Dye 
Corp., 40 Rector, New York 6, N. Y 

Borden Co., Chemical Div., 5000 Summer- 
dale Ave., Philadelphia 24, Pa. (E) 

Celanese Porp: of America, 290 Ferry, 
Newark 5, N. J. 

Dow Chemical Co., Plastics Sales, PL 
453U, Midland, Mich. (F) 

Dow Corning Corp., Dept 4505, Mid 
land, Mich. (S) 

du Pont de Nemours & Co., (Inc.), E. I. 
Polychemicals Dept., Wilmington 98, 
Del. (ADGKLPR) 

Durez Plastics & Chemicals, Inc., 1305 
Walck Rd., North Tonawanda, N. Y 
(E) (Casting Resins) 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. (EFQS) 

Glastic Corp., 1823 E. 40th, Cleveland 
Ohio (Q) 

Goodrich Chemical Co., B. F., Dept. 
BK-3, Rose Bldg., Cleveland 15, Ohio 
(INVW) 

Kellogg Co., M. W., Chemical Mfg. Div., 
Danforth Ave., Jersey City 5, N. J. (P) 

Koppers Co., Inc., Chemical Division, 
Dept. EM.55, Pittsburgh 19, Pa. (AF) 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St 
Paul 6, Minn 

Monsanto Chemical Co., Plastics Div., 
Room 2401, Springfield 2, Mass. 
(CEFV) 

Pittsburgh Plate Glass Co., Fiber Glass 
Div., 1 Gateway Center, Pittsburgh 22 
Pa 

Polymer Corp. of Pennsylvania, 2120 Fair- 
mont, Reading Pa. (GP) 

Resistoflex Corp., Belleville 9. N. J. (P) 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Tll. (CEJ) 

Rostone Corp., Lafayette, Ind. (H) 

Shell Chemical Corp., 50 W. 50th, New 
York 20, N. Y. (U) 

U. 8. Gasket Co., Camden 1, N. J. (P) 

U. S. Rubber Ce., Rockefeller Center, 
New York 20, N. Y 


PLASTICS, SHEETS, RODS and TUBES 


Aircraft-Marine Products, Inc Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di- 
electric Sheets) 

Campco Div., Chicago Molded Products 
Corp., 2717 N. Normandy Ave., Chi- 
cago, Ill. (Sheets only) 

Cleveland Container Co 6201 Barberton 
Ave Cleveland 2, Ohio (Tubes) 


Continental-Diamond Fibre Co., Newark 
13, Del 
Eastman Kodak Co., Rochester 4, N. Y. 


General Electric Co., Chemical Div., 1 
Plastics Ave Pittsfield, Mass 

General Tire & Rubber Co., Industrial 
Products Div., Wabash, Ind. 
Glastic Corp., 1823 E. 40th 
3, Ohio 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

Mica Insulator Co., Schenectady 1, N. Y 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Polymer Corp. of Penna., 2120 Fairmount 
Ave., Reading, Pa 

Resin Industries Inc Santa Barbara, 
Calif 

Resinite Corp., Div. of Precision Paper 
Tube Co 2035B W. Charleston, Chi- 
cago 47, Ill. 

Resistoflex Corp., Belleville 9, N. J. 

Ryerson & Son, Inc., Joseph T.. Chicago, 
Ill 

Spaulding Fibre Co., Inc., 
iN. Me 


Cleveland 


Tonawanda, 


Taylor Fibre Co., Norristown Pa. 

U.S. Rubber Co., 2638 N. Pulaski Rd 
Chicago 39, Ill 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 


PLATINUM and PLATINUM 
UCTS. See also Contacts. 

American Silver Co.. Inc., 36-02 Prince, 
Flushing 54, N. Y. 

Beker & Co., Inc., 113 Astor, Newark 5, 
N 


PROD- 


Brainin Co., C. S., 
Vernon, N. Y 
General Plate Div., Metals and Controls 

Corp., 45 Forest, Attleboro, Mass 
Handy & Harman, 82 Fulton, New York 
38, N. Y. 


318 Washington, Mt 


Ney Co., ay ee 
Conn. 


371 Elm, Hartford 1, 


PLIERS and CUTTERS, WIRE 
Klein & Sons, Mathias. 7200 McCormick 
Rd., Chicago 45, Nl 


PLUGS and RECEPTACLES 
Alden Products Co., 4125 N. Main, Brock- 


ton 64, Mass 
American Phenolic Corp., 1830 8S. 54th 
Ill. 


Ave., Chicago 50, 
1033 W 


Automatic Electric Sales Co., 
Van Buren, Chicago 7, II. 
4633 W. Van Buren. 


Belden Mfg. Co., 
Chicago 44, IIL 

Cannon Electric Development Co., Dept 
500. 3209 Humboldt, Los Angeles 31 
Calif. 

Constantin & Co., L. L., Rt. 46 & Frank 
lin Ave., Lodi, N. J. 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Crouse-Hinds Co., Syracuse 1, N. Y 

General Electric Co.. Construction Mate- 
rials Div., Bridgeport 2, Conn 


Johnson Co E. F., 2009 Second Ave, 


S.W. Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, lL. 

Joy Manufacturing Ce., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa 

Packard Electric Div., 
Corp., Warren, Ohio 

Pass & Seymour, Inc., 
Syracuse 9, N. . 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Il. 

Royal Electric Co., Inc., Pawtucket, R. | 

Russell & Stoll Co., Inc., 125 Barclay 
New York 7, N. Y. 

Switchcraft, Inc., 1328 N. Halsted, Chi- 
cago 22, 

U. 8S. Rubber Co., 
New York 20, N. Y 


General Motors 


Solvay Station, 


Rockefeller Center, 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. 


PNEUMATIC MOTORS. See Motors, Air. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 

Superior Electric Co., 83 Laurel, Bristol, 
onn, 


POTENTIOMETERS. See also Rheostats. 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Bourns Laboratories. 6135 Magnolia Ave., 
Riverside, Calif 

Bristol Co. Waterbury 20, Conn. 

Clarostat Mfg. Co., Inc., Dover, N. H 

Daven Co., 176 Central Ave., Newark 4, 
N. J 


13 Mountain Grove, 


DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Giannini & Co., Inc., 918 E. Green, 
Pasadena 1, Calif. 

Helipot Corp., Div. of Beckman_Instru- 
ments, Inc., South Pasadena, Calif. 
Ohmite Manufacturing Co., 3613 Howard, 

Skokie, Il. 
Stackpole Carbon Co., St. Marys, Pa. 
TAGIiabue Instruments Div., Weston 
Electrical Instrument Corp., 614 Fre 
linghuysen Ave., Newark, 5, N. J. 
Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Ml. 


POTS and LADLES, MELTING 


Drake Electric Works, Inc., 3656 Lincoln 
Ave., Chicago 13, Ill 

General Electric Co., 
Div., Schenectady 5, N 


Apparatus Sales 
= 
Vulcan Electric Co., Danvers 2, Mass 


POWDERED METAL PRODUCTS. See 
also Bearings and Bushings; Contacts 


Amplex Div., of Chrysler Corp., Dept. 
E-4, Detroit 31, Mich 

Bound Brook Oil-Less Bearing Co., 
Brook, N. J. 

Gibson Electric Co 8349 
Ave., Pittsburgh 21, Pa 
Mallory & Co., Inc., P. R., Indianapolis 

6, Ind 
Radio Cores, Inc., 
Lawn, Il. 
Stackpole Carbon Cw., St 
(Tron Cores) 


Bound 


Frankstown 


9540 Tulley Ave., Oak 


Marys, Pa 


Superior Carbon Products Inc., 9114 
George Ave., Cleveland 4, Ohio 
United States Graphite Co., 1621 Holland, 


Saginaw. Mich. 


POWDERS, METAL 


Antara Chemicals, Sales Div. General 
Analine & Film Corp., 435 Hudson 
New York 14, N. Y 

Handy & Harman, 82 Fulton, New York 
$8, N. Y. 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Co., St 
Paul 1, Minn. 
Avion Instrument Corp., 
17, Paramus, N. J 
Doelcam, Div. of Minneapolis-Honeywell 
Noldiers Field Rd., Boston 35 
Dressen-Barnes Corp., 250-C, N. 
Ave., Pasadena 8, Calif. 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif 

Magnetic Research Corp 200 Center, Fl 
Segundo, Calif 

Mallory & Co., Inc., P. R., 
6, Ind 

New Jersey Electronics Corp 
Ave., Kenilworth, N. J 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6120-EM, Waltham 54, Mass 

Servo Corp. of America, Inc., New Hyde 
Park, N. Y 

Superior Electric Co 
Conn 


299 Highway No 


lass 
Vinedo 


Indianapolis 


, 341 Carnegie 


83 Laurel, Bristol 


PRE-PLATED METALS. Aluminum, 
Brass, Copper, Steel, Zinc, Sheet and 
Strip. 

American Nickeloid Co., Peru 3, Til. 

Southern States Iron Roofing Co., P.O 
tox 1159, Savannah, Ga. 


PRESSES, MOLDING. See Molding Ma 
hines, Plastic 
PRINT MACHINES 


Bruning Co., Charles, 4700 Montrose Ave., 
Chicago 41, Il, 


To communicate with any manufecturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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All these ... and more... for 
YOUR BEST CONNECTIONS 


U/L AND CSA TESTED 


PURE COPPER 
100% CONDUCTIVITY 
COOLER OPERATION 


HI-RUGGED STRENGTH 


WRITE FOR 


80-PAGE CATALOG 
ILSCO CORPORATION 


5745 Mariemont Ave. 
CINCINNATI 27, OHIO 


ae Ta ake rls 


TERMINAL BLOCKS 100 & 200 AMPS 


HAS IT OR CAN MAKE IT! 


7s CARBO 


A Dependable Source for Everything in Carbon 





Ww 


Cc 





* BRUSHES ...for all motor and gener- 
ator applications...carbon, graphite, 
0 copper leaf, gauze and metal-graphite. 


i) 
\ jy ®& WELDING ELECTRODES, WELDER BRUSHES 


P \ 
a) abt . 
4 Neco tee Keen-Are Carbons, cored and 
¥ = heavily copper coated, for twin-are 
5 j 


y torches, carbon and graphite welding 
\ electrodes... paste, rods and plates. 


= << EXTRUSIONS, MOLDED SHAPES OR SPECIAL 
; tT - CARBONS designed and produced to 


i your specifications. 
id 
q ) * * * 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 
no obligation whatever. 


AB CHUA 


3450 South 52nd Ave. Cicero 50. Illinois 
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COPACO 


RE-USABLE 
ALL WIRE SIZES 
ECONOMICAL 


FUSE CLIPS 


* 


MANY SIZES AND TYPES 












Meets all Class A requirements 
Dielectric strength — 300 volts per mil 
Tensile strength 13,000 Ibs./sq. in. 
Density: 1.30-1.35 

Thicknesses from .005 to .030” 

100% rag stock paper 

No sizing or fillers used 

“Glazed roll” finish — others available 


Can be combined with other materials 
Available in rolls, sheets or coils 


Representatives everywhere 


Write for literature and free sample 


COTTRELL PAPER COMPANY, INC. 
88 Purchase St., Fall River, Mass. 


ELECTRITE 


a high rade board for 
electrical insulation 
Possessing high tensile 
and dielectric Strength 

Used in a large variety 
of Punchings ang other 
insulating applications. 


ac 
ated bebe 
Sid wawer tas 


est tie. 
RUE Vile), 


DENSITE 


an extremely hard and 
tough board of superior 
quality. Used by many 
leading manufacturers 
of electrical equipment 
to replace the more ex- 
pensive types of insulat- 
ing materials. 


SE Ee ee aie eh 


N_Y 35 E. Wacker Drive, Chicago 1, III 


JUST LEAN OUT 
THE WINDOW 
PY te 35 


That’s about all you have to do to 
contact one of Milford’s 5 plants or 
20 offices! And Milford means fast 
deliveries, top quality 
and service — always! 


ILFORD 


RIVET & MACHINE Co. 


Plants: Milford, Conn.; Norwalk, Calif.; Elyria, Ohio; 
Aurora, Ill.; Hatboro, Pa 


Offices: Atlanta, Chicago, Cleveland, Detroit, Fort 
Worth, Indianapolis, Newark, New York, Pittsburgh, 
Racine, St. Louis, St. Paul, San Francisco, Seattle; 
Norwalk, Calif.; Stratford, Conn.; Charlotte, N. C.; 
Seneca Falls, N.Y.; Jenkintown, Pa.; Westwood, Mass. 


Headquarters for RIVETS 


THE 


Tt 


and Rivet-setting Machines 


Ozalid 
Corp., 


A wiv. of General Aniline & Fiim 
330 Ozaway, Johnson City, N. Y. 


PULLEYS, V-TYPE. 


PUMPS 


Allis-Chalmers, Milwaukee 1, 

Fairbanks-Morse & Co., 600 8. 
Ave., Chicago 5, Ill. 

Pesco Products Div., 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & Myers, Inc., Pump  Div., 
Springfield 99, Ohio 

Scintilla Div., Bendix Aviation 
Sidney, N. Y. (Diesel Fuel) 


PUSH BUTTON STATIONS 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis 
Allis-Chalmers, Milwaukee 1, 
Automatic Electric Sales Corp., 
Van Buren, Chicago 7, II. 
Clark Controller Co., 1146 E, 
Cleveland 10, Ohio 
Crouse-Hinds Co., Syracuse 1, N : 
Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 
General Electric Co., Apparatus 
Div., Schenectady 5, N. Y 
Micro Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport 
National Acme Co., 176 E. 
land 8, Ohio 
Pyle-National Co., 1388 N 
Chicago 51, Ill 
Square D Co., 4041 N 
kee 12, Wis. 
Ward Leonard Electric Co., 
Mount Vernon, N. Y 
Westinghouse Electric 
Center, Bldg. No. 8 
Pittsburgh 22, Pa. 


See Drives, Belt. 


Wis. 
Michigan 


Borg-Warner Corp., 


Corp 


Wis. 
1033 W. 
152nd, 


Sales 
181st, Cleve- 
Kostner Ave 
Richards, Milwau- 
600 South 


Corp 
401 


Gateway 
Liberty Ave., 


PYROMETERS 
Assembly Products, Inc., 
Ohio 
Bristol Co., Waterbury 20, Conn 
Serve gor of America, New Hyde Park, 


Weston Elec- 
614 _ Freling- 
I. J 


Chesterland 14, 


TAGliabue Instruments Div., 
trical Instrument Corp., 
huysen Ave., Newark 5, } J. 

Thermo Electric Co 109 Fifth, Saddle 
River Township, Rochelle Park Post 
Office, N. J. 

Wheelco Instrument 
Co., 1403 Rock 


Div., Barber-Colman 
Rockford, I 


REACTORS. See Transformers 


RECORDER COMPONENTS, MAGNET- 
IC. See Instruments. 


RECORDERS, COMPUTER. 
ments, Electronic 


See Instru- 


RECORDERS, GRAPHIC. 
See Instruments. 


RECORDERS, 


Sanborn Co., 
chusetts 


OSCILLOGRAPHIC 


Industrial Div., 195 Massa- 
Ave., Cambridge 39, Mass. 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers, Milwaukee 1, Wis. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Radio Corp. of America, Tube Div 
rison, N. J. 

Westinghouse 
Center, Bldg 
Pittsburgh 22, 


Sales 
, Har- 
Electric 


No. 3, 
Pa. 


Corp., Gateway 
401 Liberty Ave., 


RECTIFIERS, METALLIC 


Acme Electric Corp., 355 Water, Cuba 


Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, II. 
Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. J. (Silicon) 
Bradley Laboratories, Inc., 168 Columbus 
Ave., New Haven 11, Conn. (Selenium 
& Copper Oxide) 
Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 
General Electric Co., Apparatus Sales 
Div Schenectady 5, N. t (Selenium, 
Copper Oxide, Industrial Germanium) 
General Electric Co., Electronics Park, 
Syracuse, N. Y. (Germanium Diode) 
Inet Div. of Leach Corp., 4441 Santa Fe 
Ave., Los Angeles 58, Calif. 
International Rectifier Corp., 1521 C 
Grand Ave., El Segundo, Calif. (Selen- 
ium) 
Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium-Copper Sulphide) 
Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 14, N. Y 
(Germanium Diode, Selenium) 
Raytheon Mfg. Co Semiconductor 
55 Chapel, Newton 58, Mass 
Sarkes Tarzian, Inc., Rectifier Div., Dept. 
_ ae 415 N. College Ave., Bloomington, 
n 
Syntron Co., 
Ther Electric 
Jefferson, 
Transition 
Mass. 


Div 


Homer City, Pa 
& Machine Works, 
Chicago 6, II. 

Electronic Corp., 

(Silicon) 

Union Switch & Signal 
house Air Brake Co., 
Pa. (Selenium) 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 
Pittsburgh 22, Pa 


11A 8 
(Selenium) 
Melrose 76, 


Div., Westing- 
Pittsburgh 18, 


Gateway 
Liberty Ave., 


REGULATORS, MOTOR SPEED. 
Controllers, Motor. 


See 


REGULATORs, 
Thermostats 


TEMPERATURE. See 


REGULATORS, 
Transformers, 


Acme Electric 
I ¥ 


VOLTAGE. See 
Variable-Voltage. 


Corp., Water, 


also 


Cuba 


355 


Milwaukee 1, Wis 
Inc., 561 Broadway, 


Allis-Chalmers, 
Amperite Co., 
York 12, N. 
Avion Instrument Corp., 
17, Paramus, N. J. 
Bogue Electric Manufacturing Co., 60 Iowa 

Ave., Paterson 3, N. J. 
Burlington Instrument Co., 125 Third, 
LM, Nor- 


New 


299 Highway No 


Burlington, Iowa 
Electric Regulator Corp., 
walk, Conn 
General Electric Co., 
Div., Schenectady 5, N. Y. 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 
R-B-M Div., Essex Wire Corp., Logans- 


port, Ind a 

Sola Electric 4633 W Chicago 
50, Ill 

83 Laurel, Bristol, 

3800 Perkins 


Dept. 


Apparatus Sales 


Co., 16th 

Superior Electric Co.. 
Conn. 

Victoreen Instrument Co., 
Ave., Cleveland 14, Ohio 

Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 Liberty 
Pittsburgh 22, Pa 


Gateway 
Ave., 


RELAYS and CONTACTORS 
A’'G’A Div. of Elastic Stop Nut 
of America, 1029 Newark Ave 
beth 3, N. J : 
Adams & Westlake Co., Elkhart, 

(Mercury) 

Advance Electric and Relay 
Naomi, Burbank, Calif. 
Allen-Bradley Co., 1316 

waukee 4, Wis. 
Allied Control Co., Inc., 
New York 21, N. Y. ; 
Allis-Chalmers, Milwaukee 1, Wis. 
American Relay & Controls. Inc., Div. of 
Ohmite Mfg. Co., 3649 Howard, Skokie, 
Til. : 
ne., Broadway, New 
Amperite, Oe . 2 Thermostatic 
Metal Bulb Type) 
Assembly Products 
Ohio 
Automatic 
Mankato 
Automatic we e' : 
Van Buren, Chicago 7, e ; 
Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J 
matic Temperature Control Co., Inc., 
Ags, Pulaski Ave., Philadelphia 44, Pa 
Barber-Colman Co., Dept. Q, 1403 Rock 
Rockford, Ill 
Bristol Co., Waterbury 20, 
Clare & Co., C. P., 3101 W 
Chicago 45, Il Z 
Comar mlectrie Co 
Chicago 18, ° : 
Cramer Co., Inc., R. W., 
brook, Conn. 
Cutler-Hammer, Inc., 
Milwaukee 1, Wis 
Durakool, Inc., Elkhart, 
Ebert Electronics Corp., 
Ave., Queens Village 
Edison, Inc., Thomas A., 
Dept. 53, West Orange, N. J. sa tae 
Federal Telephone and Radio Co., Div. ¢ 
International Telephone and Telegrans 
Corp., 100 Kingsland Rd., Clifton, N. J 
Filtors, Inc., 30 Sagamore Hill Dr., Port 
Washington, L N 
Five Star Co., 
Conn. 
G-V Controls Inc., 
East Orange, N. J. 
General Electric : Co., 
Div., Schenectady 5. N. Y. 
Guardian Electric, 1627-E W 
Chicago 12 . @ 
Haydon we ‘om - N. 
ry 20, Conn. a 
aisien Mfg. Co., Inc., 2536 Elm, Tor 
tington, Conn. 
Heinemenn Electric Co., 99 Plum, Tren- 
ton 2, N. J. (Time delay) 
Kellogg Switchboard and Supply Co., 
W. Monroe, Chicago 3, Ill. (Magneti 
Impulse) ee = 
Magnecraft Electric Co., 3352 W. 
Ave., Chicago 51, Ill 
Mercoid Corp., 4201 Belmont 
cago “1, Til. Cc 
i ontro orp... 
—— 59 W. Washington, Joliet, Til 
Potter & Brumfield Mfg. Co.. Ine., Sub 
ef American Machine & Foundry Co 
Princeton, Ind 
Price Electric Corp., 
erick, Md. 
R-B-M Div., 
port, Ind 
Sigma Instruments, Inc., 
Rraintree 85, Mass. 
Signal Engineering & 
Branchport Ave., Long 
Square D Co., 4041 N. Richards 
kee 12, Wis. 
Sterling Engineering Co 
American Machine & 


Mill, Laconia, N. H : 
Struthers-Dunn, Inc., Lamb’s Rd., Pitman 


Corp 
Eliza 
Ind 
Co., 2435-E 
S. Second, Mil- 


2 East End Ave., 


561 
(Delay 
Inc., Chesterland 14, 


Mfg 60 State, 


Electric Co., 


Minn 


Sales Corp., 1033 W 


Conn. 

Pratt Blvd 
3349 W. Addison 
Box 8, Center- 
1264 St. Paul Ave., 
Ind. (Mercury) 
212-23 Jamaica 
ss, N. Y¥ 
Instrument Div., 


Plants Place, Plantsville. 
8 Hollywood Plaza, 
_Apparatus Sales 
Walnut, 


Elm, Water 


79 


Grand 
Ave., Chi- 


A Sub. of Thor 


Church & 2nd, Fred- 
Essex Wire Corp., Logans- 
170 Pearl, 8 
Mfg Co 273 
Branch, N. J 
Milwau 


Div. of 
Co., 54 


Inc., 
Foundry 


Union Switch & Signal Div., Westinghouse 
Air Brake Co., Pittsburgh 18, Pa 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. Y¥ 

Electric Corp 
Center, Bldg. No. 3, 401 Liberty 
Pittsburgh 22, Pa 

Weston Electrical 
Frelinghuysen Ave 

Zenith Electric Co., 
eago 10, Til. 


Westinghouse Gateway 
Ave 
Instrument Corp., 

Newark 5, N 
152 W. Walton, 


614 
J 
Chi 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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ELECTRIC HEATING UNITS wHat? C-H SOLENOIDS 













ecaeune. WHY? THEY WORK BETTER | 


| and last longer 


in high altitudes and sub- 
zero temperatures, Vulcan 
Electric Heating Units 
hold lubricants in a liquid 
state. 

















Long preferred by 


2 
PROOF? 5G NAME USERS 









They're used also as anticipators in thermostatic 
control: in guided missiles and in speed indi- 
cators. 

















Vulcan electric heat is helping in many new in- 
ventions for both war and peace. To assist in 
the further development of your ideas, Vulcan 
heating designers will be glad to join their 
know-how to yours. 


VULCAN ELECTRIC CO. 
DANVERS 2, MASS. 


a ‘CO Makers of Vulcan Electric Soldering Tools, Electric Sol- 
ci der Pots, Electric Glue Pots, Electric Branding trons 
and Electric Heating Units. 


See 8 page Vulcan catalog in Sweet's 
Product Design File for 1955. 








When unfailing dependability is a “‘must’’ in such 
electrically actuated devices as mechanical brakes, 
clutches, valves, tripping mechanisms, hydraulic pis- 
tons, ratchets, etc., insist on Cutler-Hammer Sole- 
noids, Bulletin 10370. They are not ordinary solenoids. 
They are solenoids built to Cutler-Hammer standards 
of performance. For many years leading machinery 
manufacturers renowned for the fine performance 
PANEL MOUNTING and dependability of their machines have specified 
VIBRATING REED | Cutler-Hammer Solenoids and refused all substitutes. 
Cutler-Hammer Bulletin 10370 Solenoids are rated 
FREQUENCY for continuous or intermittent duty. The coils are 
. moisture-resistant, tung-oil impregnated, can be used 
METERS immersed in non-acid or non-alkaline oil. The coils 
| are held in place by flat steel springs that prevent 
transmission of shocks to the coils. Plungers and 
frames are carefully machined to insure quiet 
operation. 
Use Cutler-Hammer Bulletin 10370 Solenoids 
whenever full rated power straight-line push or pull 
is required. Plungers are fitted with yoke or clevis 
connections to the work. Operation may be by a man- 
ual switch, pushbutton, pressure switch, float switch, 
limit switch, etc. Available in many sizes, for floor or 
wall mounting. Carried in stock by many Cutler- 
| Hammer Authorized Distributors. Phone or write 
now for full information. Ask about Bulletin 10370. 
CUTLER-HAMMER, Inc., 1264 St. Paul Avenue, 
Milwaukee 1, Wisconsin. 

























\“STANDCO” 


| THREE STYLES 
OF CASES: 
BAKELITE * METAL 
HERMETICALLY SEALED 
3-1/2" FLUSH PANEL MOUNTING 
STANDARD FREQUENCIES: 
25,50, 60 AND 400 CYCLES 
OTHER FREQUENCIES: 
15 TO 1500 CYCLES 


Write for Bulletin 805 


CUTLER’-HAMMER 


nape ~~ 


| MOTOR CONTROL == | 
| 


ae 





Tas Us0V, WT ee | | GamnOORRODASaRnnnrn 





MAY 1955 













CLOBBERED ? 
This P. A. certainly is... 


For lack of a time his cord set re- 
Cc) quirements b were ordered late 

and with haste. Result c big 
trouble (and losses) for himself, his 
company and its products. 


Standardized CL cord sets ordered now 
will lick this gruesome possibility. Take 
a minute and call your Cords Ltd. 
salesman today. No obligation. 


© CORDS LIMITED 


jfore | DIVISION ESSEX WIRE CORP. 
: 121 DODGE ST., DEKALB, ILL. 









MT Ce Bt ey eh ae CELLS 
KNOBS...HANDLES 





\\* + Pine Gras 


Beds B nascrws 


NO TOOL CHARCE! 


Wide selection of stock knobs, handles 
and plastic parts available without tooling 
cost to you! Many minor changes, (color, 
design, inserts, threads, special materials, 
etc.) can be made to meet your require- 
ments. 


>) \ o oe 

@ caste 
\-# 

&oe2ev 


WRITE FOR THIS 
COMPLETE CATALOG! 


VER ea ae 


210 EAST SIXTH STREET — DAYTON 2, OHIO 
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REMOTE CONTROLS. See Push Button 
Stations ; Relays and Contactors ; 
Switches; Controls, Push-Pull. 


RESINS, INSULATING. See Varnishes, 
Compounds and Resins. 


RESISTANCE ALLOYS 


Driver-Harris Co., Harrison, N. J. 
Kanthal Corp., 3 Amelia Pl. Stamford, 
Conn. 

RESISTANCE HEATING UNITS. See 
Heating Elements and Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Resist- 
ance. 


RESISTORS, INSTRUMENT and RADIO 


Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. (Bulb Type) 

Arnhold Ceramics, Inc., 1 E,. 57th, New 
York 22, N. Y. 

Carborundum Co., 
Falls, N. Y. 

Centralab, Div, of Globe-Union, Inc., 962E 
K. Keefe Ave., Milwaukee 1, Wis 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Corning Glass Works, Corning, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis 

Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 

Dame -Oe.. 176 Central Ave., Newark 
N 


Globar Div., Niagara 


Erie Resistor Corp., Electronics Div., Erie 
> 


Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

TT & Co., Inc., P. R., Indianapolis 
6, Ind. 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis 

— Mfg. Co., 3613 Howard, Skokie, 
ll 


Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass 

Square D Co. 
kee 12, Wis 

Stackpole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model Engi 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18, Ill 


4041 N. Richards, Milwau- 


Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 
Ward Leonard Electric Co., 600 South 


Mount Vernon, N. Y. 
Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N . 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 S. Second. Mil- 
waukee 4, Wis 

Carborundum Co., 
Falls, N. Y. 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

Dale Products Inc., 1306 28th Ave., Colum- 
bus, Nebraska 

Daven Co., 176 Central Ave., Newark 4, 


Globar Div., Niagara 


Erle Resistor Corp., Electronics Div., Erie 

General Electric Co., Apparatus Sates 
Div., Schenectady 5, N. Y 

er Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

7 © Co., Inc., P. R., Indianapolis 
6, nd. 

Milwaukee Resistor Co., 706 W. Virginia 
Ave., Milwaukee 4, Wis. 

— Mfg. Co., 3613 Howard, Skokie 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg. Co., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Il. 

Ward Leonard Electric Co., 600 South 
Mount Vernon, N. 


RESOLVERS. See Servomechanisms 


RHEOSTATS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Amperite Co., Inc., 561 Broadway, New 
York 12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc.. Dover. N. H 

Cutler-Hammer, Inc., 1264 St. Paul Ave., 
Milwaukee 1, Wis. 

DeJur-Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

Hardwick, Hindle, Inc. 40 Hermon New- 
ark 5, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Chae Mfg. Co., 3613 Howard, Skokie, 
Il 


Rex Rheostat Co., Baldwin. N. Y 

Tru-Ohm Products, Div. of Model Engi- 
neering & Mfg., Inc., 2800 N. Milwau- 
kee Ave., Chicago 18. Ill. 

Ward Leonard Electric Co., 


600 South 
Mount Vernon, N. 


RHEOSTATS, POWER CIRCUIT 
Allen-Bradley Co., 1316 S. Second, Mil- 


waukee 4, Wis. 
Clarostat Mfg. Co., Inc., Dover, N. H. 
Cutler-Hammer, Inc., 1264 St. Paul Ave 
Milwaukee 1, Wis. 
DeJur-Amsco Corp., 45-91 Northern Blvd., 
Long Island City 1, N.Y. 


” Dow Corning 


General Electric Co., 
Div., Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J. 

National Electric Controller (o., 707 
Glenwood Ave., Chicago 26, Ill. 

ae Mfg. Cv., 3613 Howard, Skokie 
ll 


_Apparatus Sale: 


Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel, Bristol 
Conn, (Light Dimming) 

Tru-Ohm Products Div. of Model Engi 
neering & Mfg. Inc., 2800 N. Milwau 
kee Ave., Chicago 18, III. 

Ward Leonard Electric Co., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


600 South 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 45 Forest, Attleboro, Mass 
(Precious Metal) 

Graphite Metallizing Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y 

Makepeace Co., D. E. Div. of Union Plate 
and Wire Co., Attleboro, Mass 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn. 

Ninpert Electric Products Co., 1759 W 
Mound, Columbus 23, Ohio 

P M Industries, Inc., 272 Fairfield Ave 
Stamford, Conn. 

Triple ‘“‘M’’ Electronents Div 
Molding & Mfg. Co., 4630 W 
Ave., Chicago 39, Tl 


Midwest 
Fullertor 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 
Garrett Co., Inc., George K., Philadelphia 
34, Pa. 
National Lock Washer Co., 40 Hermon 

Newark 5 ae 
Radio Frequency Laboratories, Inc 
ton 9, N. J 


, Boon- 


U. S. Gasket Co., Camden 1, N. J. 
Waldes Kohinoor, Inc., 47-16 Austel Pl., 
Long Island City 1, N. Y. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill. 

Milford Rivet & Machine Co., Milford 
Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
& Roller. 


RUBBER and RUBBER PRODUCTS 


Acadia Synthetic Products, Div. Western 
Felt Works, 4921-4139 W. Ogden Ave., 
Chicago 23, Ill. (Silicone) 

Arrowhead Rubber Co., 2350 Curry, Long 
Beach 45, Calif 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Auburn Manufacturing Co., 306 
Middletown, Conn. 

Automotive Rubber Co., 12576 Beech Rd 
at P.M.R.R., Detroit 39, Mich 

Chicago Rawhide Mfg. Co., 1301 
Ave., Chicago 22, Ill. (Silicone) 

Corp. Dept 4505, Mid 
land, Mich. (Silicone) 

Garlock Packing Co., Palmyra. N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass 

General Tire & Rubber Co., 
Products Div., Wabash, Ind. 

Goshen Rubber Co., Inc., P. O. Box 517, 
Goshen, Ind. 

Lord Manufacturing Co., Erie, Pa 
Minnesota Rubber & Gasket Co 3630 
Wooddale Ave., Minneapolis 16, Minn 
Phoenix Manufacturing Co., Rubber Prod 

ucts Div., Joliet, I! 

Roth Rubber Co., 1856 S. 54th Ave., Chi- 
cago 50. Til. 5 

Seamless Rubber Co., New Haven 3, Conr 


Stack 


Elston 


Industria 


l S. Rubber Co., Rockefeller Center 
New York 20, N. Y¥ 
Van Cleef Bros., Inc., 7800 Woodlawr 


Ave., Chicago 19, Ml 


SAWS, COMMUTATOR. See Commutator 
Saws & Slotters. 


SCRAPER RINGS. See Rings, Retainer 
& Snap. 


SCREW DRIVERS, 
Tools, Portable 


PORTABLE. See 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W 
Fort, Detroit 16, Mich 

Ingersoll-Rand Co., Phillipsburg, N. J 


SCREW MACHINE PRODUCTS. See also 
Fibre; Plastics 

Allmetal Screw Products Co Inc., 821 
Stewart Ave., Garden City, N. Y 

Aluminum Co. of America, 2090-B Alcoa 
Bldg., Pittsburgh 19, Pa 

Blake & Johnson, Waterville 48, Conn. 

Chase Brass & Copper Co., Waterbury 20 
Conn. 


Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Milford Rivet & Machine Co., Milford 
Conn. 


National Acme Co., 176 E 
land 8, Ohio 


13lst, Cleve- 


SCREWS. See Fasteners. 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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PRECISION ELECTRO-PLATING 
AND ELECTRO-CHEMICAL 
PROCESSING EQUIPMENT 
FOR LABORATORIES 
AND PILOT PLANTS 





a9 


Thermostatically controlled 
electrically heated tanks. 
2 gal. to 150 gal. Stainless 
steel. Special linings. 





PLATERS: 
5 amp. to 500 amp. 


Complete assemblies for all types of plating: rhodium, 
silver, gold, palladium, indium, cobalt, tungsten, etc. 


WRITE FOR p 
FREE BROCHURE ANY i 
#123 MANUFACTURINGSCO. 





1624 EAST 1ST STREET 
LOS ANGELES 33, CALIF. 




















Reader 
Inquiry 
Facility 


e If whatever appears anywhere in this 
issue, either in the editorial or advertising 
pages, stimulates a desire for additional 
information, it is only necessary for read- 
ers to record their interests on any one of 
the postcards on page 255, in the manner 
suggested. The publisher will function 
for readers, immediately contacting the 
sources for the data requested, or for- 
warding reprints. 
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For All Types of 
Permanent Magnet 


Applications... 


If you are designing or building a product using 
permanent magnets, you should know about 
General Magnetic Alnico V—the magnet that 
works HARD and FOREVER. We make magnets and 
only magnets—in all sizes and capacities—in all 
quantities. 


GENERAL MAGNETIC CAN: 
@ Show you how to get best performance per 
dollar. 


@ Offer latest in materials and processing 
development. 


@ Offer inspected uniform quality to any degree 
required. 


@ Assist you in the design of the product. 


Write for 
Latest Folder 


GENERAL 


MAGNETIC Corp. 


WD la ts te mae hla Viz 





10007 ERWIN, DETROIT 34 





EARS Are YOUR Problem 


We Can... 


@ act as your precision gear department 














@ keep your production line going 
smoothly without shut-downs 


@ reduce rejects, hand adjustments or 
other supervisory attention 


® provide you with precise gearing for 
any purpose whatever 


@ and do it with a strict adherence to 
safe engineering economy 


SPECIALISTS IN THE FINE PITCH FIELD 


Use our more than a decade of 
experience in Gear making, in any 
material, for America’s most partic- 
ular users of precision or commercial 
gears. Send blueprints or specs for 
prompt estimates to 


ion 


PROCESS GEAR Cco., INC. 


4612 W. Fullerton Ave. 7 TST meh Meta tes 


Wires Marked! 


FOR 
NMS 
/ mea 


PERMANENT 
IDENTIFICATION! 
IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 





for marking cables, 
leads, and grouping 
wires! 


Terminal tags are rapidly replacing obsolete string and paper 
identification methods, they mark the end of identification 
problems! Made of aluminum, steel, brass, or zinc, in a 
variety of styles and sizes, terminal tags are easy to apply, 
and are used in the manufacture of aircraft, radios, tele- 
phones, motors, generators, etc. They can be stamped or 
embossed to customer specification. 


FREE SAMPLES AND LITERATURE UPON REQUEST 


NATIONAL BAND & TAG CO. 


Dept. 9-965, Newport, Ky. 
Phone Co-2035 
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SEALING COMPOUNDS. 
Insulating & Sealing: 
pounds. 


See Cements, 
Waxes & Com- 


SEALS and TERMINALS, HERMETIC 


American Lava Corp., Chattanooga 5, 
Tenn. 

Constantin & Co., L. L., Rte. 46 & Frank- 
_lin Ave., Lodi, N. J 

Electrical Industries Div. of Amperex 
Electronic Summer Ave., 


Corp., 44 
Newark 4, N. J 


Fusite Corp., 6028 Fernview Ave., Cin- 
cinnati 13, Ohio 

General Electric Co., Apparatus Sales 
as Schenectady 5, N. Y. (Glass Bush- 
ings 


Kearfott Co., Inc., 18378 Main Ave., Clif- 
ton N. J. 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 

Torwico Electronics, Inc.. 965 Frelinghuy- 

sen Ave., Newark 5, N. J. 


SEALS, MECHANICAL, (Rotary Shaft) 


Crane Packing Co., 1824 Cuyler Ave., 
Chicago 13, Il. 
Garlock Packing Co., Palmyra, N. Y. 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., 
Ave., Chicago 22, III. 


1301 Elston 


Garlock Packing Co., Palmyra, N. Y 
Gits Bros. Mfg. Co., 1840 S. Kilbourne 
Ave., Chicago 23, Ill. 


ae Co., Homer City, Pa. 


S. Gasket Co., Camden 1, N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Metallic. 


SEMI-CONDUCTORS 
tors, Ete.) 


Automatic Temperature Control Co., 
Pulaski Ave., Philadelphia 44, Pa. 
General Electric Co., Apparatus Sales 
Div., 1 River Rd., Schenectady 5, N. Y¥ 


(Diodes, Transis- 


5234 


General Electric Go., Electronics Div., 
Electronics Park, Syracuse 1, N. Y. 
International Rectifier Corp., 1521 E. 


Grand Ave., El Segundo, Calif. 

Radio Receptor Co., Inc., Semi-Conductor 
Div., 251 W. 19th, New York 11, N. Y. 
Raytheon Manufacturing Co., Semiconductor 
Div., 55 Chapel, Newton 58, Mass 
Transitron Electronic Corp., Melrose 

Mass. 
Westinghouse 
Tube Div., 


76, 


Electric 


Corp., Electronic 
Box 284, ae 2 


Elmira, N. 


SERVOMECHANISMS (Controls, 
chros, ete.) Also see Motors. 


Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 

Bristol Co., Waterbury 20, Conn 

Clifton Precision Products Co., Inc., Clif- 


Syn- 


ton Heights, Pa. 
Diehl Mfg. Co., 1192 Finderne Ave., 
Somerville, N. J. 

Doelcam, Div. of Minneapolis-Honeywell, 
Soldiers Field Rd., Boston 35, Mass. 
Electric Regulator Corp., Dept. L, Nor- 

walk, Conn. 
Ford Instrument Co., 31-10 Thompson 


Ave., Long Island City, N. Y. 

Kearfottt Co., Inc., 1878 Main Ave., Clif- 
ton, N. J 

ome Manufacturing Co., John, Racine, 
Wis 


Servo orp. of America, New Hyde Park, 
N 


Servomechanisms, Inc., 500 Franklin Ave., 
Garden City, L. I ce 

Transicoil Corp., 
Quarryball Road, 


Germantown Pike 


Fairview Village, Pa 


SERVO SYSTEM COMPONENTS 
Sterling Precision Instrument Corp., 34-17 
Lawrence, Flushing 54, N. Y 


SHAFTS, FLEXIBLE 


U. S. Gasket Co., Camden 1, N. J 


SHEAVES. See Drives, Belt 


SHEET METAL FABRICATORS 


Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass 

Artisan Metal Works Co., 11420 Madison 
Ave., Cleveland, Ohio 

Cox Co., H. F., 601 Ottawa Ave., N.W., 
Grand Rapids 2, Mich 

Geuder, Paeschke & Frey Co., 1525 W 


St. Paul Ave., Milwaukee 1, Wis. 
Hoffman Engineering Corp., Dept. EM.24, 
Anoka, Minn. (Terminal and Pull Boxes) 
Hudson Tool & Die Co., Inc., 118-122 8. 
14th, Newark 7, N 
Industrial Equipment 
Minster, Ohio 
Industrial Systems Co., 


J 
Co., 210 Indiana, 


Matawan, N. J 


Kirk & Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 
Overly-Hautz Co., 11500 Madison Ave., 


Cleveland 2, Ohio 


SHEETS, ELECTRICAL. See Steel, Elec- 
trical. 


SHIELDING, ELECTRONIC 


Metal Textile Corp., 649 E. First, Roselle, 
- J. (Knitted Metallic Strips, Gaskets, 
etc.) 


SIGNAL DEVICES 


Crouse-Hinds Co., Syracuse 1, N. Y. 

Pyle-National Co., 1388 N. Kostner Ave., 
Chicago 51, Ill. 

Signal Engineering & Mfg. Co., 273 
Branchport Ave., Long Branch, N. J. 





SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 
SILICONES 

Auburn Manufacturing Co., 306 Stack 
Middletown, Conn 

Copstnentel- Diamond Fibre Co., Newark 

del. 
Dow Corning Corp., Dept. 4505, Midlar 


Mich 
Garlock Packing Co., Palmyra, N. Y. 
General Electric Co., Chemical Div., 
Plastics Ave., Pittsfield, Mass. 
Insulation and Wires, Inc., 3435 Chouteav 


Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IL. 

Linde Air Products Co Div. of Unlon 


Carbide and Carbon Corp., 30 E 42nd 
New York 17, N. Y. 

Natvar Corp., 207 Randolph Ave., Wood 
bridge, N. J 


Taylor Fibre Co., Norristown, Pa 


SILVER and SILVER ALLOYS. See also 
Contacts & Contact Points. For Solder 
see Brazing Alloys, Silver. 

American Silver Co., Inc., 36-02 Prince 


Flushing 54, N. . 
Baker & Co., Inc., 113 Astor, Newark 5 


N. J. 

Brainin Co., C. S., 318 Washington, Mt 
Vernon, N. Y. 

Fansteel Metallurgical Corp., North Chi 


cago ; 
General Plate Div., Metals and Contro) 
Corp., 45 Forest, Attleboro, Mass 


Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 8, N. Y. ‘ 
Handy & Harman, 82 Fulton, New York 


38, N. Y. 
Makepeace Co., D. E., Div. of Union Plate 


and Wire Co., Attleboro, Mass. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 
Ney Co., J. M., 371 Elm, Hartford 1 
Conn. 


SLEEVE BEARINGS. See Bearings 
Bushings 


and 


SLEEVING and TAPE, ASBESTOS 


Garlock Packing Co., Palmyra, N. Y 
Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. iat s 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Til. E 
Johns-Manville, Box 60, New York 16 


N. x 
Mitchell-Rand Insulation Co., 51 Murray 


New York 7, N. Y. 
Raybestos-Manhattan, Inc., Ashestos Tex 
tile Div., Manheim, Pa. 


SLEEVING, SATURATED. See Tubing & 
Sleeving, Braided Fabric. 


SLIDE ASSEMBLIES 


Radio Frequency Laboratories, Inc 
ton 9, N. J. 


Boon 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J 


SLIP RINGS. See Rings, Collector. 


SLOT INSULATION. See Fabric, Insulat 
ing: Mica; Paper, Insulating; Tubing & 
Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator Saws 


and Slotters 


SOCKETS and ADAPTERS, RADIO. See 
Plugs & Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ml. 

Dialight Corp., 42-60 Stewart Ave., Brook 
lyn $7, N. Y. 

Drake Manufacturing Co., 1711 W. Hut 
bard, Chicago 22, Ill. 

General Electric Co., Construction Mate 


rials Div., Bridgeport 2, Conn. 

Joy Manufacturing Co., Henry W. Oliver 
Bidg., Pittsburgh 22, Pa : 

Pass & Seymour, Inc., Solvay Station 


Syracuse 9, N. Y. . 
U. 8S. Gasket Co., Camden 1, N. J 
SOCKETS, FLUORESCENT. See Fluores 

cent Lamp Auxiliaries. 


SOCKETS, VACUUM TUBE 


American Phenolic Corp., 1830 8 
Ave., Chicago 50, Ill 

Mycalex Corp. of America, 
Blvd., Clifton, N. J. 7 

U. S. Gasket Co., Camden 1, N. J 


54th 


116 Clifton 


SOCKET SCREW KEYS and 
WRENCHES 

Bristol Co., Waterbury 20, Conn 

Standard Pressed Steel Co., Jenkintown 9 
Pa. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, ete.) 


Chase Brass & Copper Co., Waterbury 20 
Conn. 

Essex Wire Corp., Magnet Wire Div 
Fort Wayne 6, Ind. 

General Electric Co., Chemical Div., 
Plastics Ave., Pittsfield, Mass. _ 
Handy & Harman, 82 Fulton, New York 

$8, N. Y. 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 
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ELECTRICAL MANUFACTURING 








Transformers, Saturable 
Reactors, Chokes, Special 
Windings and Electronic 
Devices. Milliwatts to 50 


KVA, single or polyphase in 
all frequencies. 


Complete design and engi- 


neering service. All modern 
techniques, encapsulation, 
casting, military and 
commercial construction. 


And, we’ve got one asset 
you'll find especially helpful: 
WE TRY HARDER! 





Write for Bulletin 53D 
ELECTRAN MFG. CO. 


1901 CLYBOURN AVENUE + CHICAGO 14, ILLINOIS 





WAXES 
~ +. COMPOUNDS 


Zophar Waxes, resins and compounds 
to impregnate, dip, seal, embed, or pot 
electronic and electrical equipment or 
components of all types, radio, tele- 
vision, etc. 


Cold flows from 100°F. to 285°F. plain 
or fungicidal. 


Special waxes non-cracking at —76°F. 


Let us help you with your engineering 
problems. 
For immediate service contact: 

Mayer, Sales Manager 


A. Saunders, Technical Director 
H. Saunders, Chemical Laboratories 


Phone SOuth 8-0907 


I) ZOPHAR MILLS, INc. 
fan 112-130 26th Street, 


VEARS ¢ 





Brooklyn 32, N. Y. 
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Heyco Nylon Strain Relief — 
Bushings eliminate wire 
knots and grommets and 
insulate wire from housing. 


There is a Heyco size and type for all size wires. In 
addition to their full approval by both Underwriters’ 
Laboratories and Canadian Standards Association, 
Heycos increase product life and enhance product 
appearance. If you are not already using cost-reducing 
Heycos send for test samples to fit your wires, today. 


























1-Slip over wire 
2-Snap into hole 


FOR DOUBLE PROTECTION 
USE APPROVED HEYCO 
STRAIN RELIEF BUSHINGS 


HEYMAN MANUFACTURING COMPANY 


KENILWORTH 1 NEW JERSEY 


HERO Send wire sizes for free 
samples and specifications. 





































































































¢ OT merat STAMPINGS 
ME 
3 Rely on 
- DUDEK & BOCK 


You get precision WIRE FORMS, 
Springs and Stampings that are 
easily assembled... that with- 
stand stresses... perform under 
the most trying conditions. Rely 
on our free designing service. Our 
EXPERT ENGINEERS will pro- 
duce design that meet your exact 


needs—and save you MONEY! 


DELI very 


- WRITE— WIRE or PHONE, 
for Estimates and Delivery Dates 


el 


SPRING MFG. CO. 
4014 W. Grand, Chicago 51, Ill. 
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FW A CLEAN-WORKING 
¢ NON-INFLAMMABLE 


SOLVENT FOR EPOXIES 








































































































TOROIDAL COIL 
PARTLY CLEANED 
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@ LEAVES NO RESIDUE ON PART 


@ DISSOLVES SCOTCHCAST, EPONS, 
ARALDITE, FOSTERITE, ETC. 


@ SAFE FOR COPPER, ALUMINUM, FER- 
ROUS METALS, FORMVAR ENAMELS 


@ NEEDS NO SPECIAL EQUIPMENT 


SAVE TIME 
LABOR 


PARTS WITH 
EEO SOirLsV EN" 


Tae Rao COmMPan yD 
BOX 66101, LOS ANGELES 66, CALIF. 
































































































Insulation and Wires, Inc., 
Ave., Ft. Wayne 6, Ind 
Kester Solder Co., 4209 Wrightwood Ave., 

Chicago 39, Ill 
National Lead Co., 111 Broadway, New 
York 6, N. Y. 


1534 Swinney 


SOLDERING EQUIPMENT 


(Irons, Machines, etc.) 

Drake Electric Works, Inc., 3656 Lincoln 
Ave., Chicago 13, Ill 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 


Vulean Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER PRE-FORMS. Also see Brazing 
Alloys, Silver. 

= Inc., 64 Water, Jersey City 

Handy & Harman, 82 Fulton, New York 
8, N. Y¥. 


Kester Solder Co ‘ 
Chicago 39, Ill. 


4209 Wrightwood Ave., 


SOLDER, SELF-FLUXING 
For Silver Solders, See Brazing Alloys. 


Alpha Metals, Inc., 64 Water, Jersey City, 
N 


Federated Metals Div., American Smelting 
and Refining Co., 120 Broadway, New 
York 5, N. ¥ 

Kester Solder Co., 
Chicago 39, Tl 

National Lead Co., 111 
York 6, N. Y. 


4209 Wrightwood Ave. 


Broadway, New 


SOLENOIDS 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J 


Cannon Electric Development Co., Dept. 
500, 3209 Humboldt, Los Angeles 31 
Calif 

Comar Electric 


Co., 3349 W. Addison, 
Chicago 18, Ill 
Cutler-Hammer, 


Inc., 1264 St. Paul Ave., 
Milwaukee 1, W 


Wis. 
Detroit Coil Co., 2435 Hilton Rd., De- 
troit 20, Mich 
Dormeyer Industries, 3424 Milwaukee Ave., 
Chicago 41, 
Five Star Co., 


l 
Plants Place, Plantsville, 


Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5. N. Y. 

Guardian Electric, 1627-E W. Walnut, 
Chicago 12, Ill. 

Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. 

National Acme Co., 176 E. 13l1st, Cleve- 
land 8, Ohio 

PSP Engineering Co., 8420 Otis, South 
Gate, Calif. 

Phillips Control Corp., Sub. of Thor 


Corp., 59 W. Washington, Joliet, Il. 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Il. 

So. Inc., Lamb’s Rd., Pitman, 


Trombetta Solenoid Corp., 329 N. Mil- 
waukee, Milwaukee 2, Wis. 
West Coast Electrical Mfg. Corp., 233 W 


116th Place, AC Div. 105, Los Angeles 
3, Calif. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 


Pittsburgh 22, Pa. 


SPEED INDICATORS. See Tachometers. 


SPEED REDUCERS and DRIVES. 
For Motorized Units, see Motors 


Allis-Chalmers, Milwaukee 1, Wis. 


Century Electric Co., 1806 Pine, St. Louis 
3, Mo. 

Cone-Drive Gears Div Michigan Too) 
Co., 7171 E. McNichols Rd., Detroit 12, 
Mich. 

Dynamatic Div. of Eaton Mfg. Co., Ken- 
osha, Wis. 

Ferguson Machine & Tool Co., Inc., Roller 
a Div., P.O. Box 191, St. Louis 21, 
Mo. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N t 


Reeves Pulley Co., Columbus, Ind. 


SPRINGS, COIL and FLAT 


American Steel & Wire Div., 
Corp., Rockefeller Bldg., 
Ohio 

Associated Spring Corp., Bristol, Conn. 

Barnes Co Wallace, Div. Associated 
Spring Corp Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp 40300 Plymouth Rd., 
Plymouth, Mich 

Blake & Johnson, Waterville 48, Conn 

Dudek & Bock Spring Mfg. Co., 4016 W. 
Grand Ave., Chicago 12, Ill. 

Dunbar Bros. Co., D.v. Assuciated Spring 
Corp., Bristol, Conn. 

Garrett Co., Inc., George K., Philadelphia 


34, Pa 

Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Il 

Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill 


U. S. Steel 
Cleveland 13 





Ohio Div., Associated Spring Corp., 1712 
E. lst, Dayton, Ohio 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 


STAINLESS STEEL. See Steel, Commer- 
cial Forms & Grades. 


STAMPINGS, METAL 


Alden Products Co., 4125 N. Main, Brock 
ton 64, Mass. 


Aluminum Goods Manufacturing Co., Man 
itowoc, Wis. 
Auburn Manufacturing Co., 3606 Stack 
Middletown, Conn 
Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. 
Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 40300 Plymouth Rd., 


Plymouth, Mich 

Chase Brass & Copper Co., Waterbury 20, 
Sonn. 

Dudek & Bock Spring Mfg. Co., 
Grand Ave., Chicago 12, Ill 


4016 W. 


Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn 

Erie Resistor Corp., Electronics Div., 
Erie, Pa 


Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis, Minn. 
Garrett Co., Inc., George K., Philadelphia 
> 


, Fa. 

Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave., Milwaukee 1, Wis. 
Gibson Co., William D., Div. Associated 
Spring Corp., 1800 Clybourn Ave., Chi 

cago 4, Ill. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Hudson Tool & Die Co., Inc., 118-122 8 
J 


14th, Newark 7, N. J. 

Kirk and Blum Manufacturing Co., 3122 
Forrer, Cincinnati 9, Ohio 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Malco Tool and Manufacturing Co., 4021 
W. Lake, Chicago 24, 1. 

Mohawk Mfg. Co., Middletown, Conn 
(Threaded) 

Ohio Div., Associated Spring Corp., 1712 
East First, Dayton, Ohio. 

Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa. 


Revere Copper & Brass, Inc., 230 Park 


Ave., New York 17, N. 

Shakeproof, Div. Illinois Tool Works, 
2501 Keeler Ave., Chicago 39, Ill. 

United-Carr Fastener Corp., Cambridge 
42 Mass 

Wenco Mfg. Co., 1136 West Hubbard, 


Chicago 22, Ill 


Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. 

STAMPINGS, NON-METALLIC 

Auburn Manufacturing Co., 306 Stack 
Middletown, Conn 

Continental-Diamond Fibre Co., Newark 
3, Del. 

Federal Tool & Mfg. Co., 3608 Alabama 


Ave., Minneapolis, Minn. 
aoe Co., 2799 Lake, Melrose Park, 
ll 


Stahlin Brothers Fibre Works, Inc., Dept. 
E, Belding, Mich. 


STARTERS, FLUORESCENT. See Fiuo- 
rescent Lamp Auxiliaries. 

STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades 


Alloy (A) 

Bars (B) 

Carbon (C) 

Coated (D) 

Sheets and Strips (8) 

Enameling E) 

Stainless (N) 

Cold Rolled Only (O) 

Tubing T) 

(See also Steel, Electrical) 
Allegheny Ludlum Steel Corp., Henry W. 
Oliver Bldg., Pittsburgh 22, Pa. (NS) 
American Steel & Wire Div., U. 8S. 
Steel Corp., Rockefeller Bidg., Cleve- 


land 13, Ohio (NS) 

Barnes Co., Wallace, Div. Associated 
Spring Corp., Bristol, Conn. (S-CO) 
(Spring) 

Columbia-Geneva Steel Div., U. 8S. Steel 
Corp., San Francisco, Calif. 

Crucible Steel Co. of America, Henry W 


Oliver Bldg., 
(ABCNS) 
National Tube Div., U. 8S. 
Pittsburgh, Pa. 

Newport Steel Corp., Newport, Ky. 
(ADES) 

Ohio Seamless Tube 
Steel Co., Shelby, Ohio (T) 

Revere Copper & Brass, Inc., 230 
Ave., New York 17, N. Y. (T) 

Ryerson & Son, Inc., Joseph T., 
Ill. (ABCDENST) 

Tennessee Coal & Iron Div., U. 
Corp., Fairfield, Ala. 

U. 8S. Steel Corp., 525 William Penn Pl 
Pittsburgh 30, Pa. (S-ACDN) (T-ACN 


Pittsburgh 30, Pa. 


Steel Corp 


Div. of Copperweld 
Park 
Chicag: 


8S. Steel 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Building, Pittsburgh 22, Pa. 

Newport Steel Corp., Newport, Ky. 
(Silicon) 

U. 8S. Steel Corp.. 525 William Penn PI., 
Pittsburgh 30, Pa 


STRAIN RELIEFS. See Grips & Clamps 
Strain Relief 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 255 
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AS you want them — WHEN you want them 


wes Specialists in manufacture of Fine Pitch Gears 
HELICALS to close tolerances . . . from ordinary commercial 
uaa grades to the most exacting aircraft specifications. 

& RACKS Nylon gears with teeth molded or cut. Also gears 
Oe nes made from stampings, with teeth stamped or cut. 
ay Send blueprints for proposals and/or engineering 
onan’ collaboration. No obligation to you. 

SHAFTS & 


SPLINE FRANKE GEAR WORKS, INC. 


1920 W. COLUMBIA AVE., CHICAGO 26, ILL. 





BENDER 
CUTTER 


Produces Without Special 
Tooling — Saves Die Costs 
Saves on Expensive Presses 


MULTIFORM 


The illustration at the left shows a few 
pieces produced on our famous Multi- 
form Bender-Cutter. This efficient 
machine is useful in all lines of trade. 
Spring Plants, Radio and Electrical 
Equipment Mfrs. Complete with tool- 
ing for Bending Material up to 1” 
x 1%”. 





HAND OPERATED 
MODEL 






FIVE-IN-ONE-TOOL— Larger Models Available 
IT BENDS FLAT AND ROUND STOCK INTO 
ANY SHAPE. CUTS AND PUNCHES FLAT STOCK 


906 NORTH PITCHER ST. 
J. A. RICHARDS co. KALAMAZOO 13, MICH. 





TA and TC 
PRESET © SNAP ACTION © NON-ADJUSTABLE 


THERMOSTATS 


Provide Temperature Control of 
Unusually Heavy Loads up to 350° F 


Both Types TA and TC thermostats can be supplied with nor- 
mally closed or normally open contacts. The TA is best for 
controlling temperatures in air streams or in convection heating 
systems and the TC should be used where surface mounting is 
required for conduction heating applications. These thermostats 
are single pole, single throw and can be supplied with exposed 
or enclosed bimetal discs. Enclosed bimetal discs are recom- 
mended on applications where moisture, dust or lint conditions 
are severe. 





TYPE TA WITH 
SCREW TERMINALS 


TYPE TA WITH 
OFFSET BLADE TERMINALS 





TYPE TA WITH 
INCLINED 
BLADE TERMINALS 


TYPE TC WITH 
SCREW TERMINALS 


THERM-O-DISC, 
127 CROUSE STREET, MANSFIELD, OHIO 


Remember the Risk — Use Therm-O-Disc 


INCORPORATED 






















CONTROL 


on circuits 
up to 
520 kva 


For such operations as tests, experiments, instrument cali- 
bration or process control, G-E Inductrols (dry-type, induc- 
tion voltage regulators) offer you voltage control within + 1%. 

Available in single- or three-phase for circuits up to 520 
kva, 600 volts. Three types: (1) Automatic for maintaining 
constant output voltage from varying supply; (2) hand- 
operated; (3) motor-operated for providing voltage control 
from a remote push-button. Other controls available for 
regulating a-c current or rectified d-c voltage or current. 

Get full information on G-E Inductrols from your nearest 
G-E Sales Agent. Or write for Bulletins GEC-795 (single- 
phase) or GEA-5824 (three-phase) to Section 423-212, 
General Electric Company, Schenectady 5, N. Y. 


PCI 8 
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FOR 


@ Designers 

@ Purchasing Agents 
@ Engineers 

@ Superintendents 

@ Managers 


FREDDY FEDERAL 


will rush your 
copy today! 


FULL OF 
SHORT RUN 
STAMPING 
Pile E 


Costs, materials, and procedures graphically 
illustrated. New catalog tells where and 
how you can save money using Short Run 
Stampings. Also design tips to reduce 
stamping costs. 


Write for your copy of catalog 201 today. 


TOOL AND MANUFACTURING CoO? 
3608 ALABAMA AVE. (ST. LOUIS PARK) 
MINNEAPOLIS, MINNESOTA 
“QUALITY STAMPINGS IN SMALL QUANTITIES 
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STRIPPERS, WIRE 





Artos Engineering Co., 2737 S. 28th, Mil 
waukee 7, Wis 

Holub Industries, Inc., 445 Elm, Sycamore 
Til 


Ideal Industries, Inc., 


1008 Park Ave., 
Sycamore, Ill. 


Wenco Mfg., 1136 West Hubbard, Chi- 
cago 22, Ill. 
Wire Stripper Co., 1729 Eastham Ave., 


East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, Brecks and BOARDS, 
TERMIN 


Aircraft- cies Products Inc., 2100 Pax- 


ton, Harrisburg, Pa. 

Alden Products Co., 4125 N. Main, Brock- 
ton 64, Mass. 

American Lava Corp., Chattanooga 5, 
Tenn. 

Buchanan Electrical Products Corp., 225 
Rte. 22, Hillside, N. J. 

4 Engineering Co., Inc., Norwalk, 
Sonn. 


Cambridge Thermionic Corp., 
Ave., Cambridge 38, Mass. 

Dimeco-Gray Co., 210 E. Sixth, 
Ohio 


453 Concord 
Dayton 2, 


Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago ‘24, Til, 

Mycalex Corp. of America, 116 Clifton 
Blvd., Clifton, N. J. 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Il. 

Thomas & Betts Co., Inc., 28 
Elizabeth 1, N. J 

U. S. Gasket Co., Camden 1, N. J. 


Butler, 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Limit (Rotary Cam & 

Gear) (Ww) 
Magnetic (L) 
Mercury ‘b} 
Pressure (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (S) 
Through-Card (Snap) (T) 
Coaxial (U) 
Motor Speed Control (Vv) 

See also Circuit Breakers, Push Button 
Stations; Controllers, Motor; Relays, 
Timers. 


Acro Manufacturing Co., 
Ohio (B) 
Adams & Westlake Co., 


Columbus 16, 
Elkhart, Ind 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 


Allis-Chalmers, Milwaukee 1, Wis. 


American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y. 
American Relay & Controls Inc., Sub. of 


ae te Co., 3649 Howard, Skokie, 


Til 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. (HLNR) 

Automatic Switch Co., 393 Lakeside Ave., 


Orange, N. J. (CHR) 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 
(ADEGIRW) 

Bristol Co., Waterbury 20, Conn. (ADEF- 
GJPRS) 

Centralab, Div. of Globe 
E. Keefe Ave., Milwaukee 1, 

Clare & Co., C. P., 3101 W. Pratt Blvd, 
Chicago 45, Ill. 

Clark Controller Co., 1146 E. 152nd, 
Cleveland 10, Ohto (C) 

Comar Electric Co., 3349 W. Addison 
Chicago 18, Ill. (N) 


Inc., 962E 
Wis. (NS) 


Union, 


Control Products o. Inc., 306A Sussex. 
Harrison, N. J. (B) 

Cramer Co., Inc., R. W., Box.8, Center- 
brook, Conn. (@) 

Crouse-Hinds Co., Syracuse 1, N. Y¥ 
(DPS¥) 

Cutler-Hammer, Inc., ines St. Paul Ave., 
Milwaukee 1, Wis. LPW) 

Daven _Co., 176 Central Ave., Newark 4, 


N. J. (& 
Dimco-Gray Co., 210 E. Sixth, 
Ohio (G) 
Durakool, Inc., Elkhart, Ind. (D) 
Eagle Signal Corp., 202 20th, Moline 1, 
Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 
Electro-Snap Switch and Mfg. Co., 


Dayton 2, 


4224 
W. Laka Chicago 24, Ill. (B) 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (EJO) 
Federal Telephone and Radio Co., Div. 


International Telephone and telegrant 
i 100 Kingsland Rd., Clifton, 
NS) 

Fenwal, Inec., 15 Pleasant, Ashland, Mass, 

Ferrod Mfg. Co., Sub. of Ferro Corp. 
605 N. River, Batavia, Ill. (M) 

Furnas Electric Co., 1024 McKee, Batavia, 
Ill. (ABCEFLO) 
G-V Controls Inc., 8 Hollywood Plaza, 

East Orange, N. J. (FG) 





General Electric Co., Apparatus Sales Div., 


Schenectady 5, N. Y. (ABCDEFGHJE- 
MNOPRSTUV) 

Guardian Electric, 1627-E W. Walnut, 
Chicago 12, Ml. (CFGHN 

Harnischfeger Corp., Milwaukee 46, Wis. 
(Ww) 

Haydon Mfg. Co., Inc., 2586 Elm, Tor- 
rington, Conn. (a 


Heinemann Electric Co., 99 Plum, Tren- 


ton, N. J. 
Hetherington, Inc., Shi Hill, Pa. (P) 
Joy Manufacturing Co., Henry W. Oliver 
Bldg., Pittsburgh 22, Pa. 
Kellogg Switchboard and Supp 


W. Monroe, Chicago 3, Fil. tb) Xe ies 
bar) 

Knox Porcelain Co., Knorville 1, 
(P) 

Leland, Inc., G. H., 123 Webster, Dayton 
2, Ohio 

Mallory & Co., Inc., P. B., Indianapolis 
6. Ind. (GNPS) 

Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis. (KP) 


Tenn. 


Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Ill. (ABCDEF) 
Micro Switch Div., Minnea s-Honeywel! 


Regulator Co., Freeport, 

(BDFLS) 

National Acme oo. 176 E. 18ist. Cleve- 
land 8, Ohio (BP) 

Ohmite Mfg. Co., 3613 Howard, Skokie 
Tl. (8) 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, } 

Pyle-National Co., 1888 N. Kostner Ave., 
Chicago 51, Tl. (P) 

R-B-M Div., Essex Wire Corp., Logans- 
port, Ind. 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngswood, Pa. 
(FM) 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, Tl. (ABELPS) 
Spencer Thermostat Div. of Metals & 
Controls Corp., 105 Forest, Attleboro, 

Mass. (EF) 

Square D Co., 4041 N. Richards, Milwau- 
kee 12, Wis. (ABCEFLOPR) 

Stackpole Carbon Co., St. Marys, Pa. (P) 

Struthers-Dunn, Inc., Lamb’s Rd., t- 
man, N. 

Switchcraft, Inc., 1828 N. Halsted, Chi- 
cago 22, Til. (N) 

Ther Electric & Machine wae. 11A 

Bedford, 


S. Jefferson, Chicago 6, TIL ( 
Torq Engineered Products, Inc., 
Ohio (V) 
Unimax Div. of the W. L. Maxson Corp.. 


460 W. 84th New York 1, N. Y. (D) 
United Electric Controls Co., 93 School, 


Watertown, Mass. 
Ward Leonard Electric Co., 600 South, 
Gateway 


Mount Vernon, N. Y. (CGHOR) 
Westinghouse Electric Corp., 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. (ABCDEFGHLOPS) 
Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Til. (HR) 


SYNCHROS. See Servomechanisms. 


TACHOMETERS 


Bristol Co., Waterbury 20, Conn. 

General Electric Co., ‘Apparatus Bales 
Div.. Schenectady 5, N. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Reliance Electric & Raginesring | a 105 


Ivanhoe Rd., Cleveland 10, 

Sticht Co., Inc., ee H., 27 Park PL, 
New York 7, N. Y. 

Veeder-Root, Inc., Hartford 2, Conn. 


Weston Electrical Instrument Cusp. 


614 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 
National Band & Tag Co., Dept. 9-951. 


Newport, Ky. 
Natvar Corp., 207 Randolph Ave., Wood- 


bridge, N. J 


TANTALUM 
Fansteel Metallurgical Corp., N. 
Tl 


Mallory & Co., Inc., P. R., 
Ind. 


Chicago, 
Indianapolis 6 


TAPE, ADHESIVE and COIL 


FASTENING 

Armstrong Cork Co., 7005 Ingersol, Lan- 
caster, Pa. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Minnesota Mining & Mfg. Co., Electrical 
Products aoe 900 Fauquier Ave., St. 
Paul 6, Min 

Mitchell- Rand Tnsulation Co., 51 Murray. 
New York 7, N.Y. 

Permacel Tape Corp., New Brunswick, 
N. J. 

Polyken Products Dept. of The Kendal? 
Co., 309 W. Jackson Blvd., Chicago 
6, Tl 


New Haven 3, Conn. 
7800 Woodlawn 


Seamless Rubber Co., 
Van Cleef Bros., Inc., 
Ave., Chicago 19, Il 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving & Tape, Asbestos: 
Tape, Friction & Splice; Tape & Sheet- 
ing. 


TAPE, FRICTION and SPLICE 
Chase & Sons, Inc., Randolph, Mass. 


Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 





To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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SIMPLEX 


WIRE ano currers 


e Clean Cutting 


| 
| 





e Precision Stripping 
e Fast Working 
e Easy Operating 





e Low Cost e Rapid Setup 


Our production wire strippers and cutter will strip and cut to length 
all types of insulated wires including parallel lamp cord and heater 
cord, also cables 1” maximum diameter, in one easy operation. Send 
sample wires and have your stripping problems engineered by Wenco. 


ASK FOR YOUR COPY OF NEW BULLETIN 


WENCO MANUFACTURING CO. 
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TOOLS ©* DIES * STAMPINGS © SPADE BOLTS 


19136 WEST HUBBARD STREET, CHICAGO 22, 1LLINOIS 
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RUBBER to NYLON 
that stays bonded! 


Now we are able to bond natural and synthetic rubber to molded 
nylon. For example, the part pictured above . . . capable of being 
used as a flexible coupling, mount or braking unit. . . will with- 
stand severe bending, tensile and torque tests. The rubber will 
actually rupture before bond failure! 

Look to PHOENIX for highly skilled custom molding of rubber 
products. Address all inquiries to Rubber Products Division. 





PHOENIX should be your source 
for custom rubber molding 





PHOENIX MANUFACTURING COMPANY 


Rubber Products Division Joliet, Illinois 
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No matter where it's bound 


SHIP IT 
“" WIREBOUND! 


Lower Tetol 





















Whether you’re shipping tractors to 


Pony Brazil or taximeters to Buffalo you 
Stacking will ship safer at lower total cost in 


Wirebound Boxes or Crates. 
Wirebounds are the remarkable tailor- 
made containers that combine the 
strength of steel with the resiliency of 
wood to save tare weight. They come 
to you flat, take less storage space, 
assemble in less than a minute and 
consistently slash damage claims. 
Isn’t this the shipping story you’ve 
been wanting to hear? Wirebound 
Sales Engineers will tell you the 
whole story of safety and savings for 
your product! 


4 
4 


BOXES & CRATES 


MAIL THIS COUPON Now / 


WIREBOUND BOX MANUFACTURERS ASSOCIATION 
Room 1150, 327 South LaSalle Street, Chicago 4, Illinois 
[] Have a sales engineer give me the whole story 


[] Send me a copy of “What to Expect from Wirebounds” 


Name 
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GRIPCO CLINCH NUTS 


with the exclusive 


Ve i ae 


feature 


for “‘fixed’’ fastenings for “‘hard- 
to-reach’”” or blind assemblies. 
They wear longer, hold tighter, 
give greater customer satisfaction. 


See how leading appliance manufac- 
turers get lower cost fasteners into 
inaccessible places. 18 


4S 
eS) 
Nut 1 


Clinched Staked-In Hex Hole Be- 
Solid To Float fore Clinching 


Gripco Clinch Nuts can be either 
clinched solid for a rigid application or 
staked in with a six point staking 
punch to give a floating effect. This 
floating effect takes care of misalign- 
ment and makes the application of 
the bolt easier. Gripco clinch nuts can 
be clinched or staked with stationary 
or portable hydraulic or air equipment. 
Details on request. Write for samples 
and data sheet. 


Typical 
Applications 


Nut all appliances 


Tractor 
Seats 


we 


Power Lawn 
Mowers 


Automobile 


NUT COMPANY 


310-K S. Michigan Avenue, Chicago 4, Illinois 


Che dad Music’ 


THRUST RETAINERS 


Prominent record player man- 
ufacturers sell “top perform- 
ance,” and get it by specifying 
Hartford thrust retainers with 
top quality Hartford precision 
chrome alloy steel balls. Posi- 
tive spread of balls prevents 
cocking of shaft, insures pre- 
cise “high fidelity” motion. 
Has low starting torque and 
minimum friction. Ready- 
made for quick assembly. 


HARTFORD STEEL BALL COMPANY, INC. 


HARTFORD CONNECTICUT 
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Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6. Ill. 
Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 

Irvington 11, N. J. 
se Box 60, New York 16, 


Minnesota Mining & Mfg. Co 
trical Products Div., 900 
Ave., St. Paul 6, Minn. 

Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 

Polyken Products Dept. of The Kendall 
co. 0 W. Jackson Bilvd., Chicago 

Seamless Rubber Co., New Haven 3, Conn 

U.S. Rubber Co., Rockefeller Center 
New York 20, N. Y. 

Van Cleef Bros.. Inc., 
Ave., Chicago 19, Il. 


Elec- 
Fauquier 


7800 Woodlawn 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Chase & Sons, Inc., Randolph, Mass 

Continental-Diamond Fibre Co., Newark 
13, Del 

du Pont de Nemours & Co. (Inc.), E. I. 
Plastics Dept., Wilmington 98. Del 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il 

Irvington Div., Minnesota Mining & 
Manufacturing Co., 9 Argyle Terrace, 
Irvington 11, N. J. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge. N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 
Polyken Products Dept. of The Kendall 
oe 7, Jackson Blvd., Chicago 

6, > 
Raybestos-Manhattan Inc., Asbestos Tex 
tile Div., Manheim. Pa 
Resin Industries, Inc., 
Calif. 
Seamite 
U. 8. 


Santa Barbara, 


ss Rubber Co.. New Haven 3 
Gasket Co., Camden 1, N. J 


Conn 


TAPE, MAGNETIC RECORDING. 
See Magnetic Recorder Components 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J 


TELEPHONES 


Crouse-Hinds Co., Syracuse 1, N 

Kellogg Switchboard and Supply 
W. Monroe, Chicago 3, Ill 

National Pneumatic Co., Inc., and Holtzer 
Cabot Divs., 125 Amory, Boston 19, 
Mass 


Y 
Co., 79 


TEMPERATURE CONTROLS. See Con- 
trols. Pressure & Temperature: Relays; 
Switches; Thermometers; Thermostats 


TENSIOMETERS 

Dillon & Co., Inc., W. C., 
wick, Van Nuys, Calif. 

Tensitron, Inc., Harvard, 


14628F Kes 
Mass. 


TERMINAL BLOCKS. See Strips. 
TERMINALS. See Lugs and Terminals 


TESTING CHAMBERS. See 


Test 


Chambers. 


TESTING 


ments 


INSTRUMENTS. 
Also Tools, Portable 


See Instru- 


THERMAL SWITCHES. See Switches 


THERMISTORS 
Victory Engineering 
Rd., Union, N. J. 


Corp., Springfield 


THERMOCOUPLES 

Assembly Products, Inc., 
Ohio 

Baker & Co., Inc., 113 
N. J 


Chesterland 14, 


Astor, Newark 5, 

Bristol Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Rockbestos Products Corp., New Haven 4, 
Conn 

Thermo 109 Fifth, Saddle 
River ownship, Rochelle Park Post 
Office, N. J. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J 

Wheelco Instruments Div., 
Co., 1403 Rock, 


Electric Co., 


Barber-Colman 
Rockford, Il. 


THERMOMETERS 


Assembly Products, Inc., 
Ohio 

Bristol Co., Waterbury 20, Conn 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 
Wheelco Instruments Div., Barber-Colman 

Co., 1403 Rock, Rockford, Ill. 


Chesterland 14, 


THERMOPLASTIC WIRE. 
Cable, Insulated 


See Wire & 


THERMOSTATIC BIMETALS 

American Silver Co., Inc., 36-02 Prince 
Flushing 54, N. Y. 

Baker & Co., Inc., 113 Astor, Newark 5 
N. J 


Brainin Co., C. S., 318 Washington, Mt 


Vernon, N, Y. 
Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn 
1608 Beard Ave., De- 


Chace Co., W. M., 
Metals and Controls 


troit 9, Mich. 
General Plate Div 
Attleboro, Mass. 


Corp., 45 Forest 


THERMOSTATS 


Acro Manufacturing Co.. 
Ohio 

American General Thermostat Corp., 2064 
Bronx, New York 60, N. Y 

Barber-Colman Co., Dept. Q, 1403 Rock 
Rockford, Ill. 

Bristol Co., Waterbury 20. Conn. 

Edison, Inc., Thomas A., Instrument Div., 
Dept. 53, West Orange, N. J 

Fenwal, In 15 Pleasant, Ashland, Mass 

G-V Controls, Inc., 8 Hollywood Plaza 
East Orange, N 

General Electric Co., 
Schenectady 5. N 

Mercoid Corp., 4201 
eago 41. TH. 

Robertshaw Thermostat 
Fulton Controls Co.. 

Spencer Thermostat Dir 
trols Corp., 105 Forest, Attleboro, Mas 

Stevens Mfg. Co., Inc., Mansfield. Ohio 

Still-Man Co., 429-33 E. 164th, New York 
56, N. ¥ 


Columbus 16 


Apparatus Sales Div., 


Belmont Ave., Chi 
Div.. Robertshaw- 
Youngswood, Pa. 

Metals & Con 


Therm-O-Dise, Inc., 127 Crouse, Mans- 


field, Ohio 
Torq Engineered Products, Bedford 
93 School 


Inc., 
Ohio 

United Electric Controls Co., 
Watertown, Mass. 

Westinghouse Electric Corp., 
St.. Meadville, Pa. 

Wheelco Instruments Div., Barber-Colman 
Co., 1403 Rock, Rockford, Til. 


180 Mercer 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 S 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 
Mankato, Minn. 

Automatic Temperature Control Co., Inc 
5284 Pulaski Ave., Philadelphia 44, Pa 

Bristol Co., Waterbury 20, Conn. 

Cramer Co.. Inc.. R. W., Box 8, Center- 
brook. Conn 
Dimeco-Gray Co Sixth, 

Ohio 
Eagle Signal Corp.. 202 
Il 


Second, Mil 


60 State 


210 E Dayton 2 


20th, Moline 1 


General Electric Co., Apparatus Sales Div 
Schenectady 5. N 

Hansen Mfg. Co.. 

Hayden Co., A. W., 
bury 20, Conn. 

Haydon Mfg. Co., Inc., 
rington, Conn 2 

Industrial Timer Corp., 131 Ogden, New 
ark 4, N. J. 

Mercoid Corp., 4201 Belmont Ave., Chi 
cago 41, Til 

Soreng Products Corp., 9551 Soreng Ave 
Schiller Park, Tl. 

Square D Co., 4041 N. Richards, 
kee 12, Wis 5 

Struthers-Dunn, Rd., Pit 
man, N. J. 

Ward Leonard Electric Co.. 
Mount Vernon, N. Y. 

Westinghouse Electric Corp.. Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 

Zenith Electric Co., 152 W. 
cago 10, Tl 


Inc., Princeton 3, Ind 
234 N. Elm, Water 


2536 Elm, Tor 


Milwau 


Inc., Lamb's 


600 South 


Walton, Chi- 


TIME SWITCHES. See Switches. 


TOOLS, PORTABLE 


Sarhber-Colman Co 
Rockford, Ill. (Hardness Testing) 

H. J. J. Co.. 268 Marlow Dr., Oakland 
5. Calif. (Serew-holding drivers) 

Master Appliance Mfg. Co.. Bridge & 
Ontario. Racine. Wis. 

Ryerson & Son, Inc., Joseph T., Chicago 
tll 

Scruggs Co.. Loyd, 
Louis 1. Mo 

Syntron . Homer City. Pa 

Thomas & Betts Co.. Ine. 
Elizabeth 1, N. J. (Terminal Tools) 

United States Steel Supply Div., United 
States Steel Corp., 208 S. La Salle, 
Chicago 4, Ill 


Dept. Q. 1403 Rock 


1022-32 N. Sixth, St 


28 Rutler 


TRACING CLOTH, FILM and PAPER 


Bruning Co., Inc., Charles, 4700 Montrose 
Ave., Chicago 41, Ill 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 

Ozalid, A Div. of General Aniline & Fil: 
Corp., 330 Ozaway, Johnson City, N. Y 


TRANSDUCERS, PRESSURE 


Automatic Temperature 
5234 Pulaski Ave., 


Control Co., Inc 
Philadelphia 44, Pa 


TRANSFER SWITCHES. See Switches 


TRANSFORMER HOUSINGS. See Cabi 
nets, Sheet Metal 


TRANSFORMERS, FLUORESCENT 
a See Fluorescent Lamp Aux 
iliaries. 


TRANSFORMERS, ELECTRONIC 


Acme Electric Corp 355 Water, Cub 
N > 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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RAC power at LOW cost! 
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FRACTIONAL 
HORSEPOWER 
MOTORS 


for Industry 


Universal series, Shunt-type D 


The Universal series, shunt-type D fractional horsepower 
motor by Fairchild is a powerful internal brush-type motor with 
self-aligning sleeve-bearings, mica commutator, and internally- 
ventilated drawn steel case. Dynamic balance assures quiet, 
vibrationless operation. These F-H motors are used in power 
tools, business and vending machines, projectors, blowers, lawn 
trimmers and similar electrically-powered equipment. 


For information on the complete line of 
Fairchild F-H Motors, write for Catalog 21. 


—/AIRCHILD 


A Famous Name in Industry 
110 MAIN STREET BURLINGTON, VERMONT 


roe . 


2 CRYSTAL TEMPERATURE CONTROL 
Rua a) 


VALPEY VCO-2 


CRYSTAL 
OVEN 







The Valpey type VCO-2 Oven is a very compact tem- 
perature controlled housing for two standard mounted 
crystal units. Oven occupies approximately the space 
of a single vacuum tube. 

The base of the oven contains two 2-pin sockets to 
receive JAN-HC-6/U, JAN-HC-13/U or Valpey Model 
VR-6 crystal units, and supports the four watt heater 
element and its thermostat. 

The one-piece, heavy anodized aluminum cover 
threads onto the base to simplify changing crystals. 
Base plugs into standard octal socket. 


Operating temperature: 75°C 
+1°, from 
+ 70°C. 
Operating power: 4 watts, 
6.3, 12.6 or 28 volts, AC 
or DC. 

(Higher wattage available 


=—ec & 


on special order) 

‘| Weight: 57.5 grams, exclu- 
sive of crystals. 
Connection brought out for 
pilot lamp. 

Isolated crystal connections. 





Write for 
Bulletin 2-55. 


VALPEY Crystal CORPORATION 


Holliston, Mass. 
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SAVE MONEY JWO Ways 


by using (Iimanco} Go 
Hard Maple Wedges . 






These straight grain hard 
maple wedges cost less than ti 
other common wedging materials, 
and they save the time of high- 
priced assembly workers. 


Inmanco Wood Wedges are strong, 
smooth, accurately shaped-to-fit, and 
waxed for easy assembly. There is no splin- 
tering or fracturing, even when crammed 
and pounded into slots. They have high 
physical strength to withstand the terrific 
vibration and shock of operating equip- 
ment, too. 


You can choose exactly the snug-fitting 
wedge you need from about 400 available 
sizes in about 20 different shapes, of which 
48 sizes and 8 shapes are carried in stock. 
Get the right wedge to facilitate assembly 
and assure tight windings in motor field 
coils, rotors, stators, transformer coils, etc. 


Your nearest IMC office or distributor 
will gladly help you, and supply full infor- 
mation on low cost Inmanco Wood Wedges. 
Contact him today. 


Inmanco products are manufactured exclusively 
by Insulation Manufacturers Corporation 


cesT 
Pa = 


MANUFACTURERS 
CORPORATION 


INSULATIO 


ee om 





PITTSBURGH 22 
535 Smithfield Street 
Phone GReat 1-7100 


"CLEVELAND 14 
1231 Seperior Ave., ME 
Phone SUperior 1-230 


DAYTON 2 
120 W. Second St 
Phone Michigan 4515 


MILWAUKEE 2 
312 E. Wisconsin Ave 
Phone DAly 8.5359 


— AUTHORIZED REPRESENTATIVES — 


“CHICAGO 6 DETROIT 2 “MILWAUKEE 3 “MINNEAPOLIS 3 PEORIA 
Complete Reading Elec Co inc Kerry 8 Brethen Manufacturers Specaines Co. H. A. Helden, Inc W. ©. lohasen 

100 S$. Jeffersen St 15 Lowrence Ave 1222 West Clybourn Street 1208 Hermon Place 101 Heinz Court 

Phone CEntrel 6-5390 Phone TOwnsend 8-2577 Phone Division 4-5400 Phome Geneva 5353 Phone 2-7786 


*LOCAL STOCKS AVAILABLE AT THESE LOCATIONS 
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eee igse@— We make them all, rang- 


ing from 2- and 3-electrode crystal holder bases 
and standard octal headers, to 14- and 18-terminal 
headers for sealed Transformer and Relay applica- 
tions — with a wide selection of styles and sizes 
in our series of basic designs. 



































gaa Sesiicaes — We also manufacture Sealed 
Headers and Terminals to meet special require- 
ments, and will be glad to quote upon receiving 
your specifications. 


Geis aime ey auiieiae — We have facilities for 
handling the complete assembly of many units — 


including evacuating and pressure-filled enclosures. 





















NEW CATALOG Just off the press, a new Herma- 
seal catalog, with descriptions and specifications of 
some of our standard Sealed Headers and Termi- 
nals. Write for your copy today! 


THE HERMASEAL CO., Inc. 
Elkhart 15, Indiana 
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Caledonia Electronics & Transformer Corp., 
Dept. EM-5, Caledonia, N. \ 

Chicago Standard Transformer Corp., Div 
of Essex Wire, 3501 Addison, Chicago 
18, Ill. 

Comar Electric Co., 
cago 18, Ill 

Dano Electric Co., 93 
Conn, 

Electran Mfg. Co., 1901 
Chicago 14, Ill 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Forest Electric Co., 7216 Circle Ave For 
est Park, Ill. 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y 
General Transformer Co., 18240 Harwood 

Ave., Homewood, IIl. 
Hindle Transformer Co., Inc., 40 Woods 
Church Rd., Flemington, N. J 


3349 W. Addison, Chi- 


Main, Winsted, 


Clybourn Ave., 


Keystone Products Co., 904-6 23rd, Union 
City, N. J 

Nothelfer Winding Laboratories, 111 Albe 
marle Ave., Trenton 8, N. J. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 

Sola aueie Co., 4633 W. 16th, Chicago 
50, 

Torwico Electronics, .. 965 Freling- 


huysen Ave., Newark 5, N. J 
United Transformer Co., » 150 Varick, New 
York 13, N. Y. 


TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp 355 Water, Cuba 
N. x. 


Allis-Chalmers, Milwaukee 1, Wis. 
Chicago Standard Transformer Corp., Div 


of Essex Wire, 3501 Addison, Chicagi 
18, Ill 
Comar Electric Co., 3349 W. Addison, Chi 


cago 18, Ill. 

Dano Electric Co., 93 
Conn, 

Electran Mfg. Co., 1901 
Chicago 14, Ill. 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

General Transformer Co., 
Ave., Homewood, Iil 

Keystone Products Co., 
City, N. J 

Raytheon Mfg. Co 
Dept. 6120-EM, 

Sola Electric Co 
50, Il 

Standard Transformer Co 

Westinghouse Electrix Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa 

Weston Electrical Instrument Corp., 614 
Frelinghuysen Ave., Newark 5, N. J. 


Main, Winsted 


Clybourn Ave 


18240 Harwood 
904-6 23rd, Union 


Equipment Sales Div., 
Waltham 54, Mass. 
4633 W. 16th, Chicago 


Warren, Ohio 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 355 Water, Cuba, 


i ie 
Allis-Chalmers, Milwaukee 1, Wis. 
Chicago Standard Transformer Corp., Div 


of Essex Wire, 3501 Addison, Chicago 


18, Ill 

Comar Electric Co , 83349 W. Addison, Chi- 
cago 18, Ill 
Dano Electric 
Conn. 

Dormeyer Industries, 
Chicago 4, Ill 

Electran Mfg. Co., 1901 
Chicago 14, Il. 

Freed Transformer Co., Inc., 1736 Weir 
field, Brooklyn (Ridgewood) 27, N. Y¥ 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y 

General Transformer Co., 
Ave., Homewood, II 

Hevi Duty Electric Co. 
Wisconsin 

Hindle Transformer Co., Inc 40 Woods 


Co., 93 Main, Winsted 
3424 Milwaukee Ave., 


Clybourn Ave 


18240 Harwood 


» Milwaukee 1, 


Church Rd., Flemington, N. J 

Keystone Products Co., 904-6 23rd, Union 
City, N. J 

Nothelfer Winding Laboratories, 111 Albe- 
marie Ave., Trenton 8, N. J 

Radio Corp. of America, Tube Div., Har- 
rison, N. J. 


Raytheon Mfg. Co 
Dept. 6120-EM, 

Bola Electric Cx 
50, Ill 

Standard Transformer Co 

Ther Electric & Machine Works, 11A 
8. Jefferson, Chicago 6, Ill 

United Transformer Co., 150 Varick, New 
York 13, N. ¥ 


Equipment Sales Div 
Waltham 54, Mass 
1633 W. 16th, Chicage 


Warren, Ohio 


Wagner Electric Corp 6454 Plymouth 
Ave., St. Louis 14, Mo 
Westinghouse Electric Corp Gateway 


Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electri Corp 355 
me 4 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill 

Electran Mfg. Co., 1901 
Chicago 14, Ill 

Freed Transformer Co., Inc., 1736 Weir- 
field, Brooklyn (Ridgewood) 27, N. Y. 

Hevi Duty Electric Co., Milwaukee 1, 
Wis. 

Radio Corp. of America, Tube Div., Har- 
rison, N. J 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6120-EM, Waltham 54, Mass 

Superior Electric Co., 83 Laurel, Bristol, 
Conn 


Water, Cuba, 


Clybourn Ave., 











TRANSISTORS. See Semi-Conductors. 


TUBE PARTS (Electronic). See Electronie 
Tube Components. 


TUBES, CATHODE RAY 


Du Mont Laboratories, Inc., Allen B., 760 


Bloomfield Ave., Clifton, N. J 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Radio Corp. of America, Tube Div., Har- 


rison, N. J 2 
Waterman Products Co., Inc., 
Emerald, Philadelphia 25, Pa. 


2445-63 


(Industrial) 
Broadway, New 


TUBES, ELECTRON 


Amperite Co., Inc., 561 
York 12, N. ¥ as 
Du Mont Laboratories, Inc., Allen B., 760 
Bloomfield Ave., Clifton, N. J. 
Electrons, Inc., 127 Sussex Ave., 
t> asa : 
Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J. 
General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥ 

Radio Corp. of America, Tube Div., Har- 
rison, N 

Baytheon Mig Co Semiconductor Div., 
55 Chapel, Newton 58, Mass 


Newark 


Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland 14, Ohio 2 
Westinghouse Electric Corp., Gateway 


Center, Bldg. No. 3, 401 Liberty Ave., 
Pittsburgh 22, Pa. 


TUBES, METALLIZED GLASS. See 


Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 


electric Cells & Tubes. 


TUBES, THERMOCOUPLE 


Bristol Co., Waterbury 20, Conn 
Kanthal Corp 3 Amelia Pl., Stamford, 
Conn 


TUBING, ALUMINUM. 


See Aluminum 


TUBING, BRASS, BRONZE and coP.- 
PER. See Brass, Bronze & Copper. 


TUBING, FIBRE. See Fibre. 
TUBING, LAMINATED METAL. 


See Laminated Metals. 


TUBING, MICA. See Mica 


TUBING, NICKEL and NICKEL ALLOY 


Waterbury 20, Conn. 


rican Brass Co., 
——S Waterbury 20, 


Chase Brass & Copper Co., 
Conn 


General Plate Div., Metals and Controls 


Corp., 45 Forest, Attleboro Mass. 

International Miseel Ca. Inc., 67 Wall, 
New York 5, N. Y¥ ; 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥ 

TUBING, PAPER 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio Ss “ 

Continental-Diamond Fibre Co., Newark 
13, Del. oe es oak, 

Niemand Bros Inc., 37-05 Thirty Fifth 
Ave., Long Island City 1, N Y. 

Paramount Paper Tube, Corp.. 612 Lafay- 
ette, Ft. Wayne 2, Ind. Fee Z 

Precision Paper Tube Co., 2035 Ww 


Chicago 47, Ill 


Coarrenten. 86-88 Main, East 


Stevens Products, Inc 
Orange, N 


TUBING, SILVER. See Silver & Silver 


Alloys. 


ING and SLEEVING, BRAIDED 
TUR IBRIC. (Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin.) 
Bentley, Harris Mfg. Co., 1204 Barclay, 
Conshohocken, Pa 
Continental- Diamond 
13, Del Waste 
ning Glass orks, 
ncn and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TL 
Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J 
Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. : 
Natvar Corp., 207 Randolph Ave., Wood- 


bridge N. J. 
Owens-Corning Fiberglas Corp., 598 Mad- 


Fibre Co., Newark 


Corning, N. Y. 


ison Ave., New York 22, N. Y. 
Resin Industries Inc., Santa Barbara, 
Calif 


309 N. Jay, Rome, N. Y. 
Electric Corp., Gateway 
3, 401 Liberty Ave., 


Varflex Corp., 
Westinghouse 
Center, Bldg. No 
Pittsburgh 22, Pa. 


TUBING and SLEEVING, EXTRUDED 


PLASTIC 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chou- 
teau Ave., St. Louis 3, Mo. soi a" 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J 

Mitchell-Rand Insulation Co., 
New York 7, N. Y. 

National Vulcanized Fibre Co., 
ton 99, Del 


51 Murray, 


Wilming- 


To communicate with any manufacturer whose name appears 


in this issue use READER INQUIRY FACILITY, page 255 


ELECTRICAL MANUFACTURING 

















Get this 


MOLDED 


BRUSH HOLDER 
ENCYCLOPEDIA 


Here is the latest informa- 
tion on the complete line of 
Phoenix ‘‘standarized- 
custom’’ Brush Holders and 
Caps—over 100 standard 
molded brush holders and 35 
standard molded caps... plus 
data on assembled types and 
cast brush holders. Shows how 


L 
standard brush holders can be 
NIX || modified to suit your exact re- 
| quirements...at remarkably low 
L pe D 


cost. Your copy free on request. 
| Write for Phoenix Bulletin 55E. 


eee | 


PHOENIX ELECTRIC MANUFACTURING CO. 
4211 W. Lake Street . Chicago 24, Illinois 
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BLOWER 















For In-The-Wheel 
Mounting 





Saves Space 


Eliminates belts, pulleys, outboard bearings 


Reduces Cost 


MARCO SPLIT CAPACITOR 
BLOWER MOTOR 


Ve, Ve, Ya, V3 H.P. 


Higher Electrical Efficiency | 


and higher power factor have been achieved. 


¢ Improved Bearing Design 


with nylon thrust surfaces and oil recirculation 
system provides longer life and... 


* 0 
¢ Quieter Operation 
Ingenious mechanical design facilitates quantity 
production — gives you the... 


e Lowest Prices 


ever quoted on Split Capacitor Motors. 


These new Marco Motors are ideal for blowers — 
dependable, cool running, efficient — and easily 
adjusted to the best speed after completion of the 
installation. 





Write today for complete data, prices, samples. 





Quality Motors “tailored” | 
to your product at 
ready-made prices. 


RCO INDUSTRIES, INC. 


788 Terrace Blvd. e Depew, N. Y. 
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NEW 
LOWER 
PRICES 


... AND THEY NEED NO PRO- 
TECTIVE FINISHES IN MOST 
APPLICATIONS! Like all GRC 
die cast fastenings, they are 
non-ferrous, rustproof, and cor- 
rosion-resistant. GRC zinc alloy 
fastenings are furnished with 
clean threads and a bright finish 
that withstands normal usage— 
are available in all commercial 
finishes when desired. 


@ ECONOMICAL 


Write today for samples, re- 
vised price schedules and 


bulletins. 


GRIES REPRODUCER CORP. 


die cast 


CAP NUTS 


OTHER GRC ZINC 
ALLOY FASTENINGS 
GRC WING SCREWS 
t, WING NUTS 

sive 
Des yn! 
GRC SMALL TUBULAR 
RIVETS 


t 


THUMB NUTS— 
SCREWS 


World's Foremost 
Producer of Small 
Die Castings 


149 Beechwood Ave., New Rochelle, N. Y.—NEw Rochelle 3-8600 


e 


& 


SAFETY SIGNS *& JUMBO CARDS 


Permanent 


%& Inexpensive 


Immediate Deliveries, 


%& Quickly Applied 


World’s Largest Selection of 


Stock Items. Pressure-sensitive waterproof tape. 
Markers in various color combinations mounted on our 
Special Fast Release Fibre backing with over 5000 Stock 


Items. Also made to order. 


Fluid line markers, markers for hi-pressure steam pipes, 
chemicals, conduits, etc. Electrical identifications, motor 
hook-up and connection diagrams, containers. Safety 


signs, etc. 


%& Wire, write or phone for Catalog today. 


Manufactured by 


WWotth Shove 


NAMEPLATE, INC. 


i: oe 
ae 
TELETYPE 
C 


FOR SPEEDY 
SERVICE! 
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NORTHERN BLYD 
PHONE BA. 4-4000 
NY 4-1975 TWX LPT 


RPLATE 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. 7 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge, N. J. 

Phalo Plastics Corp., Commercial & Foster, 
Worcester 8, Mass. 

Polymer Corp. of Penna., 
Ave., Reading, Pa 

Resin Industries, Inc., Santa Barbara, 
Calif. 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill 

U. S. Gasket Co., Camden 1, N. J. 

Varflex Corp., 309 N. Jay, Rome, N. Y. 


2120 Fairmount 


TUBING, STEEL. See Sieel, Commercial 
Grades & Forms. 


TUNGSTEN. See also Contacts 


Fansteel Metallurgical Corp., North Chi- 
cago 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind 


UNDERCUTTERS, MICA. See Mica 
Undercutters. 


VACUUM PUMPS. See Compressors & 
Pumps 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes, Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Automatic Temperature Control Co., Inc., 
5234 Pulaski Ave., Philadelphia 44, Pa. 
Sarber-Colman Co Dept. Q, 1403 Rock, 
Rockford, IL 

Barksdale Valves, 5125 Alcoa Ave., Los 
Angeles 58, Calif 

Bristol Co., Waterbury 20, Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Gould Co., J. D., 730 E. Washington, 
Indianapolis 2, Ind, 

Mercoid Corp., 4201 Belmont Ave., Chi- 
cago 41, Il 

Soreng Products Corp., 9551 Soreng Ave., 
Schiller Park, IIL 

Valcor Engineering Corp., Carnegie Ave., 
Kenilworth, N 

Valvair, 956 Beardsley Ave., Akron 11, 
Ohio. 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


VARNISHED FABRICS. See Fabrics, 
Insulating. 


VARNISHES. COMPOUNDS and 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn 

Bakelite Co A Div. of Union Car- 
bide & Carbon Corp., 300 Madison 
Ave., New York 17, N. 

Borthig Co Inc., George c., Box 115, 
East Rutherford 6, N. J. 

Celanese Corp. of America, 
Newark 5, N. J 

Dow Corning Corp Dept. 4505, Mid 
land, Mich. (Silicone) 

du Pont de Nemours & Co., (Inc.), E. 1, 
Finishes Dept., Wilmington 98, Del 

Durez Plastics & Chemicals, Inc 1305 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 
Washington Blvd., Chicago 6, Ill. 

Irvington Div., Minnesota Mining & Man- 
ufacturing Co., 9 Argyle Terrace, Irving- 
ton 11, N. J 

Linde Air Products Co Div. of Union 
Carbide and Carbon Corp., 30 EL 42nd, 
New York 17, N. * 

Mica Insulator Co., Schenectady 1, N. Y¥ 

Minnesota Mining & Mfg. Co., Electrical 
Products Div 900 Fauquier Ave., St 
Paul 6. Minn 

Mitchell-Rand_ Insulation Co., 51 Murray 
New York 7 as a 

Oronite Chemical Co., 38 Sansome, San 
Francisco 4, Calif. 

Westinghouse Electric Corp Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa 

Zophar Mills. Inc., 

$2, N. ¥. 


290 Ferry, 


112-130 26th, Brooklyn 


VARNISHES, FINISHING. See Lacquers, 
Enamels & Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds & Resins 


V-BELTS. See Drives, Belt. 


VIBRATORS 


Aerovox Corp., New Bedford, Mass. 

American Television & Radio Co., St 
Paul 1, Minn. 

Bristol Co., Waterbury 20, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


VIBRATION TEST MACHINES 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, , # 

Westinghouse Electric Corp., Gateway 
Center, Bldg. No. 3, 401 Liberty Ave 
Pittsburgh 22, Pa. 


VOLTAGE REGULATORS. See Regula- 
tors, Voltage; Transformers, Variable 
Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings & 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES and COMPOUNDS 


Bakelite Co., A Div. of Union Carbide 
& Carbon Corp., 300 Madison Ave., 
New York 17, N. Y. 

Biwax Corp., 3445 Howard, Skokie, Ill. 

Dow Coraing Corp. Dept. 4505, Midland 
Mich. 

General Electric Co., Chemical Div., 1 
Plastics Ave., Pittsfield, Mass. 

Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Mica Insulator Co., Schenectady 1, N. Y 

Minnesota Mining & Mfg. Co., Electrical 
Products Div., 900 Fauquier Ave., St. 
Paul 6, Minn. 

Mitchell-Rand Insulation Co., 
New York 7, N. Y. 

Zophar Mills, Inc., 112-130 26th, Brooklyn 
32, N. Y¥ 


51 Murray 


WEDGES and PEGS, ARMATURE 


Insulation and Wires, Inc., 3435 Chouteau 
Ave., St. Louis 3, Mo. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, 2 

Mica Insulator Co., Schenetady 1, N. Y. 

Mitchell-Rand Insulation Co., 51 Murray 
New York 7, N. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del 


WELDING EQUIPMENT 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N.Y. (Arc) 

Revere Copper & Brass Inc., 
Ave., New York 17. N 

Unitek Corp., 258 Halstead Ave., Pasa- 
dena 8, Calif 

Westinghouse Electric Corp., P.O. Box 
2025, Buffalo 5, N. Y. (Flexarc) 


230 Park 


WELD NUTS. See Fasteners 


WHEELS, BLOWER 


Master Appliance Mfg. Co., Bridge & 
Ontario, Racine, Wis 

Torrington Manufacturing Co., Torrington 
Conn. 


WINDING MACHINES. See Coil Wind 
ing Machines. 


WIRE and CABLE, BARE 


Alloy Metal Wire Div., H. K. Porter 
Co., Inc., of Pittsburgh, Prospect Park, 
Pa. 

American Brass Co., Waterbury 20, Conn 

American Steel & Wire Div., U. S. Steel 

Rockefeller Bidg., Cleveland 13, 


Anaconda Wire and Cable Co., 25 Broad 
way, New York mh 

Chase Brass & Copper Co., Waterbury 20 
Conn. 

Cornish Wire Co., Inc., 50 Church, New 
zem 7, N. Y. 

Essex Wire Corp., Magnet Wire Div., Fort 
Wayne 6, Ind 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn 

Page Steel & Wire Div., American Chain 
& Cable Co., Monessen, Pa. (Stainless 
or Carbon Steel Armature Bending) 

Phelps-Dodge Copper Products Corp., Fort 
Wayne, Ind 

Roebling’s Sons Co John A., Sub. of 
Colorado Fuel & Iron Corp Trenton 
em fF 


Rome Cabie Corp... Rome, N. Y 
Ryerson & Son, In Joseph T., Chicago, 
TIL 


WIRE and CABLE, INSULATED 


Asbestos (A) 
Kubber (B) 
Varnished Fabri (C) 
Thermoplastic (T) 
Coaxial Cable (X) 

Alden Products Co., 4125 N. Main, Brock- 
wn 64, Mass. 

American Phenolic Corp., 1830 S. 54th 
Ave., Chicago 50, Ill. (X) 

American Steel & Wire Div., U. S. Steel 
Corp., Rockefeller Bldg., Cleveland 13, 
Ohio 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y (ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 

Chase Brass & Copper Co., Waterbury 20 
Conn. (BCX) 

Chester Cable Corp., Chester, New York 
(TX) 

Continental Wire Corp., Wallingford 
Conn, (AT) 

Cornish Wire Co., 50 Church, New 
York 7, N. Y. 

Crescent Co., Carol Cable Div., Pawtucket 
R. I 

Essex Wire Corp., Magnet Wire Div., Fort 
Wayne 6, Ind. (BT) 

Federal Telephone and Radio Co., Div. of 
International Telephone and Telegraph 
Corp., 100 Kingsland Rd., Clifton, N. J 
(TX) 

General Cable Corp., 420 Lexington Ave., 
New York 17, | i A 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 
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featuring — 
e 200 Million Count Life 
@ 1000 Counts per Minute 
e Only 5 Watts current draw 
Available with 4 or 6 digits, knob 
or key reset, in Basemount, 


Panelmount and Dustproof models 
for all AC and DC voltages to 220. 





Panelmount 








Send for Catalog or tell us 
_ what you want to count. 


PRODUCTION INSTRUMENT COMPANY 


" 


FOLDING DOUBLE CUPPED WASHER LUGS 


Orem Solderess mumexQ)>0 


0m /_ Easy to Apply 
| No Special Tool Needed | 


One-Piece Construction 
t t © © 


9g Eificient in / E i Write for 

: » Service \ te | Bulletin 8-DF : 
m=O0'. IK Us 
(o— Kruvecer « Huperrost 

i a WALSH BLDG. « CINCINNATI 2, OHIO a C 











FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 

Condensers, Batteries. Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers, 


FOR POTTING 
Radio Transformers, Light Units, 


C 0 M P 0 U N D S Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications, including fungusproofing 


and heat conducting. Specific data and samples will be furnished 
on request. 


BIWAX CORPORATION 
3445 HOWARD STREET SKOKIE, ILL. 
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ATCHESON & ADAMS 
Suite No. 315 
601 N. Elm St. Bldg. 
Greensboro, N. C. 


PARAGON SALES COMPANY 


111 South 22nd Street 
Philadelphia, Pennsylvania 


WILLARD SPENSER CO. 


20158 Santa Rosa Drive 
Detroit, Michigan 


ARTHUR J. ELLIS COMPANY 
1607 West Howard Street 
Chicago 26, Illinois 
WILLIAM C. WALSER 


7 Barnesdale Road 
Natick, Massachusetts 


GEORGE L. HERRICK CO. 
15326 Lorain Avenue 
Cleveland 11, Ohio 

R. G. RAGON, INC. 


1406 West Idaho Avenue 
St. Paul 13, Minnesota 


M. F. KLICPERA 
P. O. Box 3113 
Houston 1, Texas 
RICHARD LEGG COMPANY 


2118 S. E. Division Street 


2123 E. 9th St., Room 510 Portland 2, Oregon 


Cleveland 15, Ohio 
H. GEORGE SHEFLER CO. 


P. O. Box 1587 
Phoenix, Arizona 


GEORGE E. HARRIS & CO. 
1734 N. Hillside 
Wichita, Kansas 

TUBERGEN AND ASSOCIATES 


2232 West 11th Street 
Los Angeles, California 


KAELBER & MACK 
One Park Avenue 
Manhasset, New York 
GILBERT GISLASON 


82 St. Paul Street 
617 Case Building 
Rochester, New York 


MEYER & ROSS 


113 10th Street 
San Francisco 3, California 


J. B. SMYTH 


2063 Victoria Street 
Montreal 2, Canada 


Visit us at Booth 890 
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Wire Connections 
with IDEAL 
Tr 


Patented, No. 1,933,555 
THE SOLDERLESS, TAPELESS WIRE CONNECTORS 


JUST SCREW 

THEM ON — 
LIKE A NUT 
ON A BOLT! 


For Solid and/or 
Stranded Wires—Sizes 
fer all common wire 
cembinations. 





Where the performance of your product hinges on the 
dependability of wire connections, it’s your reputation 
you protect when you use the quality insurance of 
IDEAL “Wire-Nuts.” 1000 ‘““Wire-Nuts” give you 1000 
perfect connections—safe, strong, permanent connec- 
tions that never let your product—and you—down! 


What's more, “Wire-Nuts” are money savers on the 
production line. Lightning-fast splices, by hand or 
“Wire-Nut” Runner, cut the costly delay of other con- 
necting methods . . . for no other type of connector is 
so fast and easy to apply! You'll get the extra savings, 
too, of no rejects, no re-makes, no servicing penalties. 
Don’t use less than the best when the best costs you 
less! Use IDEAL “Wire-Nuts,” 


NEWLY 


IMPROVED! 


New double-strength phenolic plastic shells 
New fast-action knurling New 
buttress-threaded, long skirts ae 
eer ul hire bt lk ae 
spection for unmatched 


quality control 
- me 


IDEAL INDUSTRIES, Inc. 
1008 Park Avenue, Sycamore, Ill. 





ED \ 


SOLD THROUGH 
LEADING 
DISTRIBUTORS | 









| Please sena me FREE sample of ideal ‘‘Wire- 
Nuts."' We connect. a 


| 
} 
pth canna wires, ( 
i 
( 





SEE FOR 

YOURSELF... 
TRY 

**WIRE-NUTS" 


FREE! 








Name 





Compeaxy—$ 


Address___ 





City__Zone__Stete._—_ 
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Cee Electric Co., 

rials Div., Bridgeport 2, Conn. (ABCX 

Hitemp Wires, Inc 26° Wind ve. 
Mineola, N. Y. (T) ee 

Phalo Plastics Corp., Commercial & Fos- 

mi Woreester 8, Mass. (TX) 
1eips-Dodge Copper Products C F 
Wayne, Ind. (ABCTX) a 

Rockbestos Products Corp 
Conn. (AT) 


Construction Mate- 


» New Haven 4 


Roebling’s Sons Co., John A., Sub. of 
sunsets Fuel & Iron Corp., Trenton 
Rome Cable Corp., Rome, N. ¥ (BTX) 


Royal Electric Co., Inc > 2 
hee Pawtucket, R. I 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Il 

U._S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Whitney Blake Co., New Haven 14, Conn 

WIRE FORMS. See Springs. Coil & 
Flat; Stampings, Metal 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y 

Belden Mfg. Co., 
Chicago 44, Til 

Chase Brass & Copper Co., 
Conn 

Essex Wire Corp., Magnet Wire Div., Fort 
Wayne 6, Ind. 

General Cable Corp., 420 Lexington Ave., 
New York 17, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hitemp Wires, Inc., 26 Windsor Ave., 
Mineola, N. Y. 

Phelps-Dodge Copper Products Corp., Inca 


4633 W. Van Buren, 


Waterbury 20 


Manufacturing Div., Fort Wayne, Ind. 
—ee Products Corp., New Haven 4, 

Sonn. 
Roebling’s Sons Co., John A., Sub. of 
Corp., Trenton 


Colorado Fuel & Iron 
m BZ. 


Rome Cable Corp., Rome, N. Y. 
Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


WIRE, MAGNETIC RECORDING. See 
Magnetic Recorder Components. 


WIRE, RESISTANCE 


Alloy Metal Wire Div., H. K. Porter Co. 
Inc., of Pittsburgh, Prospect Park, Pa 
Bristol Co., Waterbury 20, Conn. 
Driver-Harris Co., Harrison, N. J. 

Kanthal Corp., 3 Amelia PL, Stamford 
Conn 

Ney Co., J. M., 371 Elm, Hartford, Conn 

WIRE CUTTERS and STRIPPERS. See 
Strippers, Wire. 


WIRE CUTTING PLIERS and TWIST 
ERS. See Pliers & Cutters, Wire 


WHERE MARKING 
Marking Machines 


MACHINES. See 
& Devices 


WIRE STRIPPERS. See Strippers, Wire 


WIRING DUCTS. See Ducts, Wiring. 


WIRING HARNESSES. See Harnesses 
& Assemblies, Wire. 

WORMS and WORM WHEELS. See 
Gears & Pinions 

WRENCHES, SOCKET SCREW. See 


Socket Screw Keys & Wrenches. 


YARNS, BRAIDING and SERVING. sx 
Fabrics, Insulating 


ZINC 
New Jersey Zinc Co., 
Pe. i ¢ 


160 Front, New York 


To communicate with any manufacturer whose name appears 
in this issue use READER INQUIRY FACILITY, page 255 


Relays for Guided Missiles— 


a highlight topic of the 


Annual Relay Symposium 


are discussed in the exclusive, first-hand conference 
report presented in this issue. See page 129. 





‘Yor HIGHEST ELECTRICAL 


PoP ot ics Te 


Ree a! 


P-2406-CCT 
Plug — with cable 
clamp in top. 


$-2406-SB 
Socket with shallow 
bracket for flush 
mounting. 


B. JONES DIVISION 


INCH MANUFACTURING CORPORATION 


_ 


BSIDIARY OF UNITED-CARR FASTENER 





ELECTRICAL MANUFACTURING 
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ate a Die BPTLN TM: 


Solves any 
eveleting 
problem! 


AUTOMATIC 


SCT Var all C 
MACHINERY 






Model NR 
Bench Type (illustrated) 


Stroke 234”. Depth of throat (end 
ram to frame) 734. Adjustable 
horn provides ample space for 
special feeds, fixtures and index- 
ing mechanisms. 


Model XNR same as above for 
hand-feed staking operations, 11/2 








Whatever the size and the 
materials there’s an Edward 
Segal precision-built ma- 
chine to do a cost reducing, 
time saving job on your 
eyeleting assembly . . . For 
single or multiple settings. 
Interchangeable raceways, 
rams and tool holders give 
these machines amazing 
versatility. In constant use 
in hundreds of plants in 
all fields. 





Submit your specs to us 
for analysis without obli- 
gation, and write for our 
interesting booklet loaded 
with eyelet setting data — 
Bulletin M-64. 








& 2 ton capacity. 

























EDWARD SEGAL ¢« 72 SPRING STREET * NEW YORK 12, N. Y. 


EDWARD SEGAL EYELET ATTACHING MACHINERY 


SPECIAL HOPPERS AND FEEDING DEVICES 








DYKEM 
STEEL BLUE” 
z making Dies and és 


Templates tray 
—_ EEL BLUE 


Popular package is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for _ 
plying right at bench: 
metal surface ready for 
layout in a few minutes. 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample 
on company letterhead 


5 THE DYKEM COMPANY 
2303F North 11th St. ¢ St. Louis 6, Mo. 









NEW Price REDUCTIONS 


UP TO 25% 
ON CORNING LOW-POWER RESISTORS 


4- and 5-watt sizes 








Write New Products Division 
CORNING GLASS WORKS, CORNING, N.Y. 


MAY 1955 





Mow Down Your 


Grass Cutter Costs > 
d 





The increased use and acceptance by the public of power 
mowers has been tremendous . . . in large, this has been 
due to the choice by their manufacturers of lightweight 
aluminum and magnesium die cast parts. They help make 
these rotary and reel-type lawn mowers efficient and attrac- 
tive, along with the attainment of competitive position in 
the retail market. Too, the savings in weight effected by 
these new lightweight alloys have an important bearing 
on consumer acceptance and save the manufacturer con- 
siderable in shipping costs. Greatly important to the manu- 
facturer are the major production cost savings through the 
minimizing or virtual elimination of machining operations, 
plus the providing of smooth surfaces and design flexibility. 
As shown in the photograph, magnesium and aluminum 
alloy die castings have proved to be ideal for such lawn 
mower parts as: wheels, gears, gear housings, shaft hous- 
ings, brackets, spacers, frames, cutter bar supports, etc. 


Let’s Talk It Over... 


LITEMETAL DICAST, INC. is an organization of specialists — 
men thoroughly experienced in the casting and machining of 
magnesium and aluminum alloys. Our equipment includes big 
machines for big jobs — little machines for little jobs... the 
right sizes and types of the most modern die casting equip- 
ment for producing parts from the size of a button to large 
cable spools. Complete facilities for secondary operations are 
also available. 

=D > Write today for literature and design information, 


Quick action on inquiries. 


Maa DICAST, 











akan 


A DIVISION OF HAYES INDUSTRIES 


1935 WILDWOOD AVE JACKSON, MICHIGAN 


PLANT AND EXECUTIVE OFFICES 





mite to 





Nippert 
makes ’em all 


Whatever your requirements in 
commutators we can supply them. 
From midgets up to 4” diameters, 
Nippert’s fine manufacturing facil- 
ities and quality controls assure top 
performance and dependability. 
Nippert uses mass production line 
techniques to save you money. 
Complete engineering and designing 
service available—send us your re- 
quirements. 


re Td) a 


Electric Products Co. 


1759 W. Mound St Phone 
Columbus 23, Ohio 


RA-1116 





390 


ADVERTISERS 


INDEX 





A’G’A Div., Elastic Stop Nut Corp. of 


America 368 
Acme Electric Corp. 356 
Acme Wire Co., The 392 
Acro Manufacturing Co., Acro Switch Div. 291 
Adams & Westlake Co., The 163 
Aerojet-General Corp., A Sub. of The 

General Tire & Rubber Co. 365 
Aerovox Corp. 244 
Aircraft-Marine Products, Inc. 287 
Akron Porcelain Co. 369 
Allegheny Ludlum Steel Corp. 199 
Allen-Bradley Co. 37, 38 
Allied Research Products, Inc. 325 
Allis Co., The Louis 167 
Allis-Chalmers 68 
Allmetal Serew Products Co., Ine. 83 
Alloy Metal Wire Div., H. K. Porter Co., 

Inc. 220 
Aluminum Co. of America 242 
Aluminum Goods Manufacturing Co. 260, 261 
American Brass Co., The 187, 188 
American Cyanamid Co., Plastic & Resins 

Div. 279 


American Electric Motors, Inc., Electric 
Machinery & Equipment Div. of Ameri- 


ean Electronics Inc. 302 
American Lava Corp., Sub. of Minnesota 
Mining and Manufacturing Co. 269 
American Phenolic Corp. 208 
American Relay & Controls, Inc., A Sub. 

of Ohmite Manufacturing Co. 361 
American Screw Co. 83 


American Steel & Wire Div., United States 
Steel Corp. 32, 33, 235 


American Television & Radio Co. 204 
Appleton Electric Co. 301 
Armstrong Cork Co. 77 
Arnold Engineering Co., The, Sub. of Alle- 
gheny Ludlum Steel Corp. 41 
Assembly Products, Inc. 204 
Associated Research, Inc. 194 
Associated Spring Corp. 9 
Atlantic Screw Works, Inc. 83 
Auburn Manufacturing Co. 258 
Avion Instrument Corp. 230 


B-G-R Cook Plant, Div. of Associated 
Spring Corp. 89 
Bakelite Co., A Div. of Union Carbide 
and Carbon Corp. 259, 347 


Baldor Electric Co. 317 
Barber-Colman Co. 298 
Barnes Co., Wallace, Div. of Associated 
Spring Corp. 89 
Barnes-Gibson-Raymond, Div. of Associ- 
ated Spring Corp. 89 
Barrett Div., Allied Chemical & Dye Corp. 
184, 185 
Bead Chain Manufacturing Co., The 332 
Becker Brothers Carbon Co. 371 
Belden Manufacturing Co. Inside Front Cover 
Biwax Corp. 387 
Blake & Johnson Co., The 83, 288 
Bodine Electric Co. 4 
Bristol Co., The 365 
Bruning Co., Inc., Charles 183, 353 
Buffalo Bolt Co., Div. of Buffalo-Eclipse 
Corp. 228 
Buggie, Inc., H. H. 304 
Burlington Instrument Co. 367 


Caledonia Electronics and Transformer 


Corp. 367 
Cambridge Thermionic Corp. 7s 
Carol Cable Co., Div. of The Crescent 

Co., Ine. 351 
Celanese Corp. of America, Plastic & 

Resins Div. 334 
Centralab, A Div. of Globe-Union, Inc. 237 
Central Screw Co. 83 
Century Electric Co. ms, i 
Chace Co., W. M. 310 
Chase Brass & Copper Co., Sub. of Ken- 

necott Copper Corp. 231 
Chicago Molded Products Corp. 168 
Chicago Rawhide Manufacturing Co. 80 
Chicago Screw Co., The 369 
Chicago Standard Transformer Corp. 246 
Clare & Co., C. P. 74 
Clark Controller Co., The 19, 20 
Clarostat Mfg. Co., Inc. 229 
Cleveland Container Co., The 193 
Clifton Precision Products Co., Inc. 201 
Columbia-Geneva Steel Div., United States 

Steel Corp. 32, 33, 235 
Columbia Wire & Supply Co. 300 
Comar Electric Co. 176 


Communication Products Co., Inc. 
Cone-Drive Gears Div., Michigan Tool Co. 
Continental Can Co., Conolite Div. 
Continental-Diamond Fibre Co. 54, 
Continental Serew Co. 

Continental Wire Corp. 

Cords Limited Div. Essex Wire Corp. 
Corning Glass Works 
Cornish Wire Co., Ine. 
Cottrell Paper Co., Ine. 
Cramer Co., Inc., The R. W. 
Crouse-Hinds Co. 


Cutler-Hammer, Inc. 42, 3 


Cyclohm Motor Corp., Div. of Howard 
Industries, Ine. 


Dano Electric Co., The 
Daven Co., The 

Davies Molding Co., Harry 
DeJur-Amsco Corp. 
Detroit Power Screwdriver Co. 

Dialight Corp. 

Diehl Manufacturing Co., Electrical Div. 
of The Singer Manufacturing Co. 
Dimco-Gray Co. 

Dobeckmun Co. 

Doerr Electric Corp. 

Dole Valve Co., The 

Dow Corning Corp. 

Drake Electric Works, Inc. 

Driver-Harris Co. 

Dudek & Bock Spring Mfg. Co. 
Dunbar Bros. Co., Div. of 
Spring Corp. 

du Pont de Nemours & Co., 


Associated 


(Ine.) E. I. 
205, 289, 

Durakool, Inc. 

Durez Plastics & Chemicals, Inc. 

Dykem Co., The 


Eagle Lock Co., The 

Eagle Signal Corp. 

Eastman Kodak Co. 

Eby Co., Hugh H. 

Edison Inc., Thomas A., Instruments Div. 

Elastic Stop Nut Corp. of America 

Eleo Tool and Serew Corp. 

Electran Mfg. Co. 

Electric Motor Corp., Div. of Howard 
Industries, Inc. 

Electrons, Ine. 

Emerson Electric Mfg. Co., The 

Engineering Co., The 

Enjay Co., Inc. 178, 

Erie Resistor Corp., Electronics Div. 

Essex Wire Corp. 
Cords Limited Div. 
Wire Assembly Div. 

Fairchild Industries, Div. of Fairchild 
Camera & Instrument Corp. 

F'ansteel Metallurgical Corp. 173, 

Fasco Industries, Ince. 

Federal Tool and Manufacturing Co. 

Fenwa!l Inc. 

Ferro Electric Products, Inc., A Sub. of 
Ferro Corp. 

Fischer Special Mfg. Co. 

Flower Mfg. Co., D. B. 

Ford Instrument Co., Div. of The Sperry 
Corp. 

Franke Gear Works, Inc. 

Furnas Electric Co. 


G-V Controls Inc. 

Garlock Packing Co., The 

Gaylord Container Corp. 

Gear Specialties, Inc. 

General Cable Corp. 

General Electric Co., Apparatus Sales Div. 


48, 49, 50, 51, 52, 53, 330, 349, 3 


General Electric Co., Chemical Materials 
Dept. 22, 

General Electric Co., Semiconductor Prod- 
ucts 

General Electric Co., Wire & Cable Div. 

86, 

General Industries Co., The 

General Magnetic Corp. 

General Plate Div., Metals & Controls 
Corp. 

Geuder, Paeschke & Frey Co. 

Gibson Co., The Wm. D., Div. of Asso- 
ciated Spring Corp. 

Gibson Electric Co. 

Gits Bros. Mfg. Co. 

Goodrich Chemical Co., B. F. 

Goshen Rubber Co., Inc. 


299, 367, 3 





17 


290 
24 
189 


389 


AS 
182 
203 
992 
9OR 


99 


ELECTRICAL MANUFACTURING 

















Cbs 






















































































prrdaihadre 


eee 









ADVERTISERS INDEX 


an iain stnataianfiamienmmnmaietie De 


Great Lakes Serew Corp. 
Gries Reproducer Corp. 
Grip Nut Co. 

Guardian Electric 


Handy & Harman 

Hardwick, Hindle, Inc., Sub. of the 
tional Lock Washer Co. 

Harnischfeger Corp. 

Harper Co., The H. M. 

Hart Manufacturing Co., The 
Hartford Steel Ball Co., Inc. 

Haydon Manufacturing Co., Inc. 
Heinemann Electric Co. 

Hermaseal Co., Inc., The 


Herzog Miniature Lamp Works, Inc. 


Hetherington, Inc. 

Hevi Duty Electric Co. 

Heyman Manufacturing Co. 

Hoffman Engineering Corp. 

Holtzer-Cabot Motor Div., National 
matic Co., Ine. 

Hoover Co., The, Electric Motor D 

Howard Industries, Inc. 

Howell Electric Motors Co. 

Hughes Research and Development 
oratories 

Hussey & Co., C. G., Div. of Copper 
Co. 


Ideal Industries, Inc 

Ilsco Corp. 

Imperial Tracing Cloth 

Indiana Steel Products Co., The 
Insulation Manufacturers Corp. 
International Instruments, Inc. 
International Nickel Co., Inc., The 


83 
386 
382 


16 


1 


313 


» Na- 


oe 


Pneu- 


iv. 


te 


Lab- 


Range 


2 
°o 


3 


1 
x 


ro 
non 
x 


ho ClO me 
P= 


rr 


corn 9 


to 


><) -1 0 


88 
71 


384 


2 


44 
383 


286 


207 


Irvington Div., Minnesota Mining & Man- 
240, 241 


ufacturing Co. 


Janette Electric Mfg. Co. 

Jones Div., Howard B., Cinch Manu 
ing Corp. 

Joy Manufacturing Co. 


Kanthal Corp., The 
Kearfott Co., Inc. 


factur- 


Kellogg Co., The M. W., Sub. of Pullman 


Ine. 
Kellogg Switchboard and Supply 


Co., A 


Div. of International Telephone and Tele- 


graph Corp. 

Kester Solder Ce. 

Keuffel & Esser Co. 

Keystone Products Co. 

Kingsley Stamping Machine Co. 
Kirk & Blum Manufacturing Co. 
Koppers Co., Inc., Chemical Div. 
Kreuger & Hudepohl 

Kuhn & Jacob Molding & Tool Co. 
Kurz-Kasch, Inc. 


Lamson & Sessions Co., The 

Librascope, Inc. 

Linde Air Products Co., A _ Div. 
Union Carbide and Carbon Corp. 


64, 


of 


Litemetal Dicast, Inc., A Div. of Hayes 


Industries 


Magnetics, Inc. 

Makepeace Co., D. E., Div. of 
Plate and Wire Co. 

Malco Tool and Manufacturing Cc 

Mallory & Co., Inc., P. R. 

Manross and Sons Co., F. N., Div. « 


Union 


). 


14, 215, 34! 


of Asso- 


296 
210 
384 

36 
366 


57 
357 
387 
212 


40 


ciated Spring Corp. 89 
Marco Industries, Inc. 385 
Master Appliance Mfg. Co. 286 
Master Electric Co., The Inside Back Cover 
Mercoid Corp., The 284 
Mica Insulator Co. 33 
Michigan Oven Co. 268 
Midwest Molding and Manufacturing Co., 

Triple ““M” Electronents Div. 362 
Milford Rivet & Machine Co., The 372 
Milwaukee Div. of Associated Spring 

Corp. 89 
Minnesota Mining and Manufacturing Co. 319 
Minnesota Rubber and Gasket Co. 285 
Mitchell-Rand Insulation Co. 338 
Molded Fiberglass Sheet Co. 391 
Monsanto Chemical Co., Plastics Div. 219 
National Acme Co., The 65 
National Band & Tag Co. 376 
National Electric Controller Co. 385 
National Lock Co. 83 


MAY 1955 


National Lock Washer Co., The ; 2381 
National Machine Tool Builders’ Associa- — 

tion 60 
National Pneumatic Co., Inc., Holtzer- 

Cabot Motor Div. 271 
National Screw & Manufacturing Co. 83 
National Tube Div., United States Steel 

Corp. 235 
New Departure, Div. of General Motors, 

Corp. 3 
New Jersey Wood Finishing Co. 61 
New Jersey Zinc Co., The 11 
Newport Steel Corp., A Sub. of Merritt- 

Chapman & Scott Corp. 277 
Niemand Bros., Inc. 300 
Nippert Electric Products Co., The 390 
North Shore Nameplate, Inc. 386 
Nothelfer Winding Laboratories. Inc. 243 
Ohio Div. of Associated Spring Corp. 89 
Oster Manufacturing Co., John, Avionic 

Div. 311 
Ozalid, A Div. of General Aniline & Film 

Corp. 328 


Page Steel and Wire Div., American Chain 
& Cable 30 
Paramount Paper Tube Corp. 320 

Parker-Kalon Div., General American 
Transportation Corp. 83 
Parker White Metal Co. 34 
Pass & Seymour, Inc. 216 
Peerless Electric Co., The 21: 
Permacel Tape Corp. 341 
Phalo Plastics Corp. 387 
Phelps Dodge Copper Products Corp., Inca 
Manufacturing Div. 12,13 
Pheoll Manufacturing Co. 5 
Phoenix Electric Manufacturing Co. 385 
Phoenix Manufacturing Co. 8 
Polymer Corp. of Penna., The } 
Potter & Brumfield Mfg. Co., Sub. of 
American Machine & Foundry Co. 227 
Precision Paper Tube Co. 214 
Process Gear Co., Ine. 
Production Instrument Co. 


Racine Electric Products Div. of Howard 
Industries, Inc. 62 
Radio Cores, Inc. 202 
Radio Frequency Laboratories, Inc. 264 
Radio Receptor Co., Inc., Semiconductor 
Div. 39 
Rae Motor Corp. 352 
Ramyr Manufacturing Co. 375 
Raymond Manufacturing Co., Div. of As- 
sociated Spring Corp. 89 
Raytheon Manufacturing Co., Equipment 
Sales Div. 274 
Raytheon Manufacturing Co., Semicon- 
ductor Div. 218 
Reeves Pulley Co., Div. of Reliance Electric 
and Engineering Co. 282, 283 
Reliance Electric and Engineering Co. 282, 283 


Revere Copper and Brass Inc. 85, Back Cover 


Rex Rheostat Co. 368 
Rho Co., The 378 
Rhodes, Inc., M. H. 312 
Richards Co., J. A. 379 
Richardson Co., The 307 
Robbins & Myers, Inc., Motor 
Div. 25, 26, 27, 28, 29 
Robertshaw-Fulton Controls Co., Robert- 
shaw Thermostat Div. 346 
Rockford Screw Products Co. 83 
Roebling’s Sons Corp., John A., Sub. of 
The Colorado Fuel and Iron Corp. 69 
Rogan Brothers 344 
Rome Cable Corp R2 
Royal Electric Co., {ne. 364 
Ryerson & Son, Inc., Joseph T. 344 
SKF Industries, Inc. 221, 222 
Sarkes Tarzian, Inc. 306 
Seovill Manufacturing Co. 83 
Screw Research Association 83 
Scruggs Co., The Loyd 272 
Seaboard Coil Spring Div. of Associated 
Spring Corp. 89 
Segal, Edward 389 
Semiconductor Div., Radio Receptor Co., 
Inc. 39 
Servo Corp. of America 250 
Seymour Mfg. Co., The 248 
Shakeproof Div., Illinois Tool Works 83 
Signal Engineering & Mfg. Co. 370 
Simmons Fastener Corp. 76 
Simplet Electric Co., Sub. of Ideal Indus- 
tries, Inc. 7 332 


ac 
» Insulation 


Ts 
ey | 


FIBERGLASS 
aaa 





4415 Benefit Ave., Ashtabula, Ohio 








391 





MOLDED COIL 
WINDINGS AND 


COMPONENTS 


1. Magnet wire 
2. Insulations 
3. Varnishes 


4. Compounds 


All-Acme coils, made with Acme materials, 
guarantee 100% performance at all times. 


By using Acme-produced 
materials, quality can be 
controlled at every step of 
manufacturing process. 


There are Acme coils for most require- 
ments. 


Years of experience in coil-winding (we 
are one of the oldest in the country) have 
made “Acme” synonymous with service. 
dependability, and top quality. 


Aeme Wire 


The ACME WIRE CO. NEW HAVEN, CONN. 


Magnet Wire @ Coils @ Varnished Insulations @ Insulating Varnishes and Compounds 
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Unimax Div. of the W. L. Maxson Corp. 363 


Union Carbide and Carbon Corp., Bakelite 


Co. 259, 


Union Carbide and Carbon Corp., Linde 
Air Products Div. 

Union Switch & Signal Div. of Westing- 
house Air Brake Co. 

U. S. Electrical Motors Inc. 

United States Gasket Co. 

United States Graphite Co., The, Div. of 
The Wickes Corp. 

United States Rubber Co. 


United States Steel Corp. 32, 33, 23 


United States Steel Export Co., Div. of 


United States Steel Corp 32, 33, 2% 


United States Steel Supply Div. of United 
States Steel Corp. 

United Transformer Co. 

Unitek Corp. 

Universal Clay Products Co., The 

Universal Screw Co. 

Universal Winding Co. 


Valpey Crystal Corp. 

Valvair, Affiliate: Sinclair-Collins 
Co. 

Varflex Corov. 

Veeder-Root Inc. 

Vitramon, Inc. 

Vulean Electric Co. 


Wagner Electric Corp. 
Waldes Kohinoor, Inc. 
Wales-Beech Corp. 
Ward Leonard Electric Co. 
Warner Electric Brake & Clutch Co. 
Wenco Manufacturing Co. 
Westinghouse Electric Corp. 

: . .72, 73, 195, 206, 252, 
West Virginia Pulp and Paper Co. 
Wirebound Box Manufacturers Association 
Wire Stripper Co. 
Wisconsin Porcelain Co. 


Zenith Electric Co. 
Zophar Mills, Inc. 
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ELECTRICAL MANUFACTURING 











When you must have slow speed power, always 
consider first MASTER Right Angle Shaft Gearmotors. 
They‘re very compact . . . low in cost... safe... 


and so easy to use. 


And nowhere else can you get anywhere near Ee 
wide range of selection that you have in MASTER 
Right Angle Gearmotors, They‘re available in sizes 
Ye to 25 Horsepower for all electrical specifications 
and in splash-proof, enclosed or explosion-proof con- 
struction. Gear reduction ranges up to 430 to 1 with 
the countershaft in either horizontal or vertical posi- 
tions. In addition these gearmotors can be supplied 
with integrally built electric brakes . . . three types of 


variable speed units . . . and with fluid drive units for 


cushioned power. 
Try them ... you'll find they’re the horsesense way 


to get slow-speed horsepower. 


THE MASTER ELECTRIC COMPANY 


DAYTON 1, OHIO 
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you cant beat them 
for compact slo-speed power 








INSTRUMENTATION AND CONTROL 
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Control Junction Box at Power Station <i> 
of Long Island Lighting Company, 
showing use of Crescent Armored 
Multitube. Note that relatively sharp 
bends can be made without damage 

i2 the cabled copper tube. 


Construction of Crescent 
Multitube. 


Armored ® 


et 


Seme time ago Revere ran an advertisemen, 
featuring Crescent Armored Multitube for us: 
in pneumatic and hydraulic instrumentatio: 

and control systems. The advertisement created 
so much interest that we thought you might like 
to see a photograph of an actual installation. 
The Control Board Junction Box shown here 
has 22 runs of Multitube coming into this box 
comprising 224 Revere Copper Tubes of 1/4 

O.D. The picture was taken in the Glenwood 
Landing, N.Y. Power Station of the Long Islan« 
Lighting Company. The tubes go to instruments 
that report information on temperature, main 
and reheat steam pressure, boiler feed and 
condensate pump pressure, fuel oil and gas 
pressure, liquid levels, tide level and for the 
control of fuel feed, draft dampers, boiler drum 
water level and various control valves. 

This is a relatively new use for Revere Copper 
Tube, but it is an important one in these days 
when new ways are being found to obtain 
process information more quickly and ac- 
curately, or to achieve automatic control 
Crescent Armored Multitube is made by 
Crescent Insulated Wire & Cable Co., Inc. 
Trenton 5, N.J., in lengths up to 1,000 feet. 
It consists of a group of long tubes twisted 
together in cable form, protected by a flexible 
interlocked galvanized steel armor, or by plastic, 
or both. As many as 19 tubes, 1/4” O.D., can 
be cabled, with one tube in each layer color- 
coded. Larger tubes can also be cabled, 
including 5/16”, 3/8” and 1/2”. This construc- 
tion affords protection during shipment, 
installation and use, and speeds up installation 
greatly. For further information, write Crescent, 
and for tube in copper and aluminum, see the 
nearest Revere Sales Office. 


| REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
. . . 
Mills: Baltimore, Md.; Chicago and Clinton, I/1.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, 
N. Y. Sales Offices in Principal Cities, Distributors Everywhere. 





